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PREMIUMS 
' OFFERED BY 
THE BOARD OF AGRICULTURE, 
| FOR 1800. 


N 0. I. 
T the person whe chall draw up and produce to the Board, the best, W and most 


practicable plan for ameliorating the condition of the labouring poor of this kingdom, by 


alterations in the poor laws, of easy execution, and without e increasing n 


the Gold Medal. 


To be produced to the Board on or before the first Tuesday in March , 1801. 


No. II. 
To the person who shall build on his estate the most cottages for — families, and 


assign to each a proper portion of land, for the support of not less than a cow, a hog, and a 
sufficient garden the Gold Medal. | 


Accounts of the expences of building land assigned — culture, if any—liye stock, and 
State of the families, with the rent paid verified by certificates, to be produced to the 
Board on or before the third Tuesday i in April, 1802. 


| N o. III. | 
Doubts having hen el by some persons cancerning the e of cottagers 


keeping cows, except on rich soils; the Board will give to the person who shall produce the 


most satisfactory account, verified hy experiments, of the best means of supporting cows on 


poor land, in a method applicable to cottagers the Gold Medal. 


Accounts to be produced of the goil—articles cultivated— produce stock kept and every 
material circumetance—Yerified by Sertificates, on or before che first Tuesday in 
* I 801, . 


No. IV. 


To the persons who shall make the most satisfactory experiments tending to the 1 improvement 
of the culture of each of the following plants respectively, viz. wheat, rye, barley, oats, pease, 
3 tares, buck wheat, turnips, cabbages, pan e 8 carrots, n clover, lucerne, 


„ 


Accounts, verified by certificates, to be produced on. Ar veſare the second ra in 
May, 1802, | 


The same Premium for 1803. 


. 2 
No. V. 


To the person who shall draw up, and lay before the Board, the best memoir on the means 
of obviating the objections which have been made to a general inclosure act, in such manner 
as to facilitate such a measure, whenever it may be had recourse to — he Gold Medal. 

To be produced on or before the third Tuesday in January, 1801. 


No. VI. 


To the person who shall draw up, and produce to the Board, the most Satisfactory memoir 


on the best means of preventing future scarcities——the Gold Medal. 
To be produced on or before the second Tuesday in March, 1801. 


No. VII. 


To the person who shall build and describe to the Board the cheapest cottage, being at the 
same time durable and comfortable the Gold Medal. 


A plan, elevation, and account of the materials and expence, verified by certificates, to be 
produced on or before the 82 Tuesday in May, 1801. 


No. VIII. 


To the person who shall invent and execute in a manner pilates to common use, the best | 


and cheapest substitute for leather, in the shoes of the labouring poor, veg an improvement 


. on any, that may at present be in use——the Gold Medal. | 
_ A pair of shoes, with an account of the materials and expence, to be produced on or 
. before the first Tuesday in December, 1800. : 
0 : N 1 a 


To the person who shall, through the entire summer of 1800, keep the greatest number of 


cattle in stalls, houses, or confined yards, and fed e > in the — method with green 


food——the Gold Medal. 
Certificates of the number of cattle, and acres of food, and Sorts eaten, the quantity of 


dung made, with other circumstances of the experiment, to be Procucye's on or before 
the first Tuesday in December, 1800. 
The same Premium for 1801. 


No. X. 


To the person who Shall improve, and bring to the annual value of not less than 10s, an 


acre, the greatest number of acres heretofore waste, not less than fifty——the Gold Medal. 
Accounts of the improvement, verified by certificates, including the state of the land before 


the experiment, and of the cultivation, expences, and produce, to be laid before the 


Board on or before the first Tuesday in March, 1803. 
Notice of the intended! improvement to be sent to the Board. 


No. XI. 


To the person who shall lay before the Board the most Wee account of one of Mr. 


Elkington's drainages—tbe Silver Medal. 
The soil and state of the land before draining, the method and expence of the improve- 


ment, with a plan and the result of the Operates to be produced on or before the 
second Tuceday | in December, 1800. 
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years. 
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No. XII. 


To the person who shall, by a series of the most satisfactory experiments, ascertain the 
comparative advantages and disadvantages of folding sheep the Gold Medal. 
Accounts, verified by certificates, to be — on or before the firs Tuesday i in April, 
I 803 « 


No. XIII. 


To the person who shall, in a country where irrigation is not generally in practice, water 
the greatest number of acres, and in the completest manner tbe Gold Medal. 
Accounts of the old and new state of the land and value, the method, expence, and pro- 
duce, verified by certificates, to be laid before the Board on or before the third Tuesday 
in January, 1802. 


No. xIV. 


To the person who shall make and report to the Board the most satisfactory experiments on 
the comparison of horses and oxen, in the general business of a farm the Gold Medal. 
The account, verified by . to be produced on or betore the last Tuesday in 
1803. 15 . 


No. XV. 


To the person who shall, from authentic documents, and actual enumeration, report to the 
Board the most satisfactory account of the houses, and the present and past population, of any 


hundred, district, wapentake, or division of country in Great Britain, nn not less chan | 
ten contiguous parishes——+tbe Silver Medal. 


To be produced on or before the last Tuesday in April, 1801. 
. 


To the person who shall give the most satisfactory account, verified by experiments, of the 


effect of ploughing in green crops for manure——the Gold Medal. 


Accounts, with certificates, to be produced on or before the first Tuesday in March, 1502. 


No. XVI. 


N ind wheat, in constant succession, being the course of crops which affords the most 
abundant food for man, the Board will give to the person who shall make and report the most 


satisfactory experiments on not less than five acres cultivated in that course during four years 
———the Gold Medal. 


Accounts of the soil, culture, produce, application or price, verified by certificates, to be 
produced on or before the first Tuesday in May, 1804. 


The same Premium will be given (but not to the Same person) for the same account of te 


Accounts to be produced in May, 1806. 


No. XV III. 


To the 1 Deron. who shall lay before the Board the most 3 account, verified by che- 


mical experiments, or other sufficient authorities, of the nature of manures, and the principles 
of vegetation——the Gold Medal. 


To be produced on or before the first TRE in December, I N 


L Mü J 3 NT 
No: XIX. 


To the person who shall lay | before the Board the most satisfactory atcotinit of the application 


and effect of manures, verified by practical e on not less than one acre for each sort 
of manure——thbe Gold Medal. 


To be produced on or before the first Tuesday in December, 1802. 


No. XX. 
To the person who shall lay before the Board the most Achirtery paper on the means of 


ascertaining the probable state of the weather, so as to furnish useful information to the hus- | 


bandman,——tbe Silver Medal. 
Jo be produced on or before the tire Ne in May, 1801. 


No. XXI. 


To the person who shall give the best account, with — of the various instruments of 
husbandry——tbe Gold Medal. 


To be * on or before the first Tuesday i in Aen. 1801. 
No. XXII. 


3 the person who shall consent to his tenant applying the greatest quantity of old 8 
land for the cultivation of early potatoes, (and the land so applied) which shall be brought to 


market and sold before the end of July, not less than 50 acres——the Gold Medal. 


Accounts, verified by certificates, to be produced o on or before the first N in Novem- 


- BECTA — 
5 No. XXIII. 
The Board having received information that the labouring poor on the estates of several per- 


sons in Rutland and Lincolnshire, having land for one or two cows, and a sufficiency of pota - 
toes, have not applied, in the present scarcity, for any parochial relief; and it appearing to be a 
great national object to spread so beneficial a system, the Board will give to the person who shall 


explain, in the most satisfactory manner, the best means of rendering this practice as general 
through the kingdom as circumstances will admit tbe Gold Medal. 
| To be sent to the Board on or before the first Tuesday in November, 1800. 


| GENERAL CONDITIONS, 


I. The Board reserves to itself the power of withholding any Premium when the communication 


or communications are not deemed sufficiently important to merit the reward, 

2. The MS. &c. sent in claim of Premiums, to remain the property of the Board. 

3. All memoirs, &c. sent in claim of Premiutas, to be without names; with a mark or 
number ; and accompanied by a sealed letter, on which is written the same mark or number, 


and containing the name and address of the claimant ; not to be opened unless the Fremium is 


adjudged to that mark or number. 


COMMUNICATIONS, e. 


L. Observations on e various Modes of inclosing Land. By Roben Somerville and 
of Haddington 


Pak AR OBSERVATIONS. 


if NCLOSING has long been considered, and very justly, not only as a certain means of 
improving waste and uncultivated lands, but also as an essential requisite to the comple- 
tion of improvements upon the best soils, and such as have been long under tillage. For, 


| whatever care or expence may have been employed in clearing, draining, tilling, ma- 
nuring, weeding, &c. the whole of the benefits resulting from these can never be 
completely united, while the soil remains in an open uninclosed state. When the fields 
are in grass, they cannot be pastured to advantage without fences ; and when they are 


in tillage, the crops, of whatever kind they may be, are exposed to every injury that 
can be suffered from the encroachments of sheep, cattle, or other animals. 
In many of the counties throughout Great Britain, the features of this i improvement 


are strongly ma rked, and the ideas of shelter, ornament, and increased produce, are vi- 


sible to even the most superficial observer, and afford a very just comparative estimate of 


the advantages to be derived from inclosing, by contrasting the value of lands that are 
inclosed, with others of the same quality, that still remain in an open: field state: the sav- 
ing in point of labour, the perfect security to the crop while the lands are under tillage, 
together with the warmth and shelter afforded to the stock and herbage, when the fields 
are in pasture, form a striking contrast, when compared with the open, ———_— un- 


protected. and unproductive state of uninclosed fields. c 
Obvious as these advantages are, it is to be regretted, that the system of 18 has, 
in too many instances, met with much opposition; and even in those cases where its be- 


nefits are clearly ascertained, much difference of opinion still exists, with regard to the 


nature of the kences requisite for different Situations, the materials or plants ould 
VOb Hs - B | 
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2 Observations on the 


be used, the best mode of excuting them, and the season of the year most suitable for 9 
doing the work. | 1 
The opposition so often made to bills of inclosure brought into parliament, is a very = 
striking proof of the former, and the little judgment that is shewn in accommodating the 
fence to the natural circumstances of the fields to be inclosed, is conclusive as to the lat- | 
ter. It too often happens, that proprietors and farmers, without duly considering either 
the nature of their soil, or its local situation, resolve upon, and adopt a mode of inclosing, 
which they have seen successful in other places, without once considering that the soil, 
climate, and other circumstances, which combined to render the plan successful in the 
Situations they wished to copy, are totally wanting in theirs. Owing to this, much money 
is often expended, and many attempts prove abortive; the system of inclosing falls into 
discredit; and is considered as impracticable in many cases, where good and lasting 
fences might be reared at the same, perhaps less, expence that such as have failed. The 
reason commonly assigned, is the rigour of the climate, while the true and only cause 
is, the ignorance, or want of discernment in the persons who make these unsuccessful 
attempts. : ety op 
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The mistakes committed in this way are innumerable. Sometimes live fences are 
planted in situations, and upon soils, where it is impossible they can grow, far less arrive - 
at perfection; and where substantial stone fences could be made, not only at little = bs | 
expence, but the building of which, by collecting the stones, would rid the adjoining 
surface of a nuisance, and remove an incumbrance which too often constitutes a 
material bar to its cultivation. The discernment necessary to discover this is not 
Y great; notwithstanding which, we too frequently have occasion to observe large 
| fields inclosed, either with dwarf, crabbed, ill grown hedges, and rotten decayed 
palings, or with turf or earthen mounds, obtained by paring off the best part of 
the surface soil, while the fields, (thus wretchedly inclosed, by fences, which, on account 
© of their inutility and perishable nature, must one day be abandoned) are covered 1 
| | with numerous large stones, the removal of which is an essential requisite to their im: 5 : 
provement. The same circumstance often happens where live fences might be reared, 5 
[ | which, in every instance where they can be brought to perfection, are to be considered YO 
| as preferable to every other. In place of making the hedge with such plants as are 
| suited to the soil and climate, they are often directly opposite, dwarf, stinted, white-thorn = 
hedges being very frequently seen upon cold wet lands, and in bleak exposed situa- 3 
tions; upon which, if beech, black-thorns, or crabs, had been planted, they would have 1 


Y 
b | 
1 
13 


_—_ 


various Modes of Inclosing Land. 3 


grown readily, and made complete fences in a very short time. In other instances, the 


fence fails, or becomes faulty, from circumstances which the planter may be disposed 
to consider as immaterial, For example, in inclosing a large field, a great part of the 


outline of which is wet, if white thorns are planted in the ordinary way upon the com- 
mon surface, they will never make a good fence ; whereas by planting them in the face 
of the bank of earth thrown out of, the ditch, being thus raised above the level of the 
field, and placed upon a dry bed, they thrive, and soon establish themselves: while 


upon very dry lands, with open bottoms, that possess little capacity for retaining mois- 


ture, the hedge very often dies, from an opposite cause; when the plants are set upon 
the mound raised above the common surface, if the season is but commonly dry, their 
growth is considerably impeded from the want of moisture; and in severe winters, from 
the porous nature of the soil, the frost gets access to the roots, and either kills whole 
rows or lines of hedges in a few weeks, or 80 for hurts them as to check their future 
growth. 

In perusing the different County Reports, the whole of the surveyors concur in opi- 
nion as to the utility of inclosures ; but it is mentioned by several of them, in terms of 
regret, that the obstacles thrown in the way of this valuable improvement, by ignorance 


and obstinacy, are great and manifold. In some cases they speak in terms of the highest 
panegyric of the utility, cheapness, and durability, of certain fences, such as quicks, 
beecbes, crabs, &c. when they are planted upon the soils to which they are respectively 


the best adapted: while in others, they mention, in pointed terms, the perishable nature 


and transitory value of many of the fences employed ; the annual expence required to 
keep certain descriptions of them in repair (the dead hedges and palings), and the great 


extent of valuable ground that is occupied by the others ; especially the inclosures 


made by double ditches with a bank between them, and a hedge on each side; and 


of the common hedge and ditch, and hedge and bank, which, at the same time that 


they occupy a considerable space of ground, are very seldom good fences: in some 


instances covering thrice, and in others four times, the space, that a fence of a different 
kind would do, if properly kept. Great contrariety of opinion also prevails in regard 
to making trees a part of the inclosure, either in hedge rows or belts of planting : from 


such diversity and opposition of sentiment, it is difficult to form any fixed or certain 


opinion upon the subject. Without pretending to offer arguments that will either inform 
Ignorance, or remove prejudice, it is proposed in this Paper, to present the reader with 
a . account of the various fences now in use, as * from the different 
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4 Observations on the 


Surveys; and simply to state the method of erecting them to the best abvantage, to- 
gether with the advantages and defects of each. 

It may not be improper, however, previous]y to state, the various points to which the 
proprietor or occupier, ought to pay particular attention, before he commences any 
plan of inclosure. These points are, 

1st. The nature of the soil. 

2d. Its present worth, and the increase of value expected from inclosing it. 

3d. The objects to be attended to in making inclosures; and whether the greatest 
value of the fences is expected to arise from their simply confining the stock, or from 
their affording shelter to both stock and crop, or from the union of shelter and inclosure. 

Ath. The modes of inclosure suited to the natural circumstances of the soil, cli- 
mate, &c. 


5th. The materials for making the fences, and the means of ns them. 


The expence, another important point to be considered, must depend upon so 


many local circumstances, that it is impossible to form any estimates that could be of 
much service. 


In regard to the durability of the fences, and the shelter they respectively afford, some 
observations on those heads, will be laid before the reader, when the several sorts of 
fences are described. 


Nature of the Soil. — A careful | inquiry into the nature of the soil, seems to be one 


of those requisites essential to the success of every plan of inclosure; for though there 


are, comparatively speaking, few situations, however elevated above the level of the 
ocean, and scarce any description of soil, where a good live fence may not be reared, 
with one sort of plant or another; yet it is an object of the first importance, to know 


the plants best suited to every variety of soil; as, by a judicious choice of these, much 
loss and difficulty is avoided, and good substantial fences are made in a short time; 
and in many situations, where, from a mistake as to the plants employed, the fence has 
languished for years, and ultimately perished, notwithstanding every care that could be 
bestowed upon it. In some instances, we have known twenty years experience, barely 
sufficient, to undeceive those who have made mistakes of this kind. In the few cases, 
however, where this obstinacy has given way to common sense and observation, and 


where the plants of which the hedge was originally made, have been taken up, and 


others better adapted to the soil substituted in their room, these last have, without 


much trouble, made a good | fence i in a very short space of time. 
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various Modes of Inclosing Land. 6 


When the plants commonly used in the formation of hedges come to be spoken of, 


an opportunity will be afforded, of detailing the different kinds, and the soil for which 


they are respectively best adapted, together with the means of managing them to the best 
advantage. 8 K 
Present Value of the Soil, and probable Increase from inclosing it.—In every plan 


of improvement, whether by inclosing or otherwise, it is very material to ascertain the 


present worth of the estate, and the probable increase of value that may be expected 
from the undertaking; for unless this point is judiciously weighed, the operations will 
proceed at random, and much labour and expence may be incurred, without any ade- 
quate advantage resulting therefrom, For much, and justly, as the advantages of in- 
closing are extolled (and they are unquestionably great), there are certain circumstances 


of soil and local situation, that bid complete defiance to this and every other attempt at 


improvement. For example, in high rocky situations, where the soil is not only thin, 
but of a bad quality, where the lands can never be subjected to the plough, and where 


the herbage is not likely to be much ameliorated by shelter, little benefit will be derived 


from inclosing. The only advantage resulting from the practice in such cases, seems 


to arise from the saving of a shepherd's wages, which, when the stock are pastured in 


an inclosed field, is rendered unnecessary; but which, if accompanied with no other 
advantage, will be found a paltry equivalent for the expence of inclosing the soil. On 
the contrary, however high or exposed the situation may be, if the soil is of a good 
quality, and a species of plants can be met with of a nature so hardy as to bear the 
climate, the value of the property will be so far improved by the shelter arising from 


che fence, as amply to compensate the expence incurred in making it. In many of 


the bleakest and most exposed situations in Britain, the soil, though greatly elevated 


above the level of the ocean, is equal in quality to what is met with even in the most 


favoured situations, and for the most part requires nothing but shelter, and judicious 
culture, to render it highly valuable. In detailing the different kinds of fences, especially 
that known by the name of hedge, and belt of planting, an opportunity will be taken of 


pointing out several instances, where this mode of inclosing has benefited the pro- 


perty so inclosed, in a tenfold proportion, in a very few years. Upon this point it re- 


mains only to hint, that every person, whether proprietor or farmer, should, before he 
commences. his operations, pay very particular attention to the present value of the 


property, in an uninclosed state, and the extent to which it may be improved by inclos- 
ing; as without such previous knowledge, in place of being repaid by the pleasure 
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arising from seeing the property ornamented and improved in proportion to the trouble 
and outlay of money, large sums will often be expended, without adding to the ge- 
neral appearance of the country, or materially contributing to augment the value of 


the soil. | 4 
The Objects to be attended to in making Inclosures.— In some situations, all that is A Tr 
required is merely the confinement of the stock; in others, shelter to the stock and her- $ : 
bage is the principal object; but in a great majority of cases, the union of both is 1 ry 
necessary, to complete the system of inclosing. In mild low situations, perhaps a stone 8 | 
wall, or a low thorn fence, will answer every purpose required, and produce every 1 | | g 
benefit that could be expected from the inclosure; yet these fences, would be found 1 | = 
totally incompetent to the purposes of inclosure, in the hilly and upland parts of the 3 ; 5 N 
country; for though confining the stock might be completely answered by either, the 3 | 
important requisite of shelter would be entirely wanting. | 3 | 1 
Other matters of equal importance ought to enter into the consideration of persons 4 5 


inclosing. The separation of the soils inclosed, so as to render that of each field as nearly 
as possible of an uniform quality ; the Separation of stock as may be thought most ad- 
visable, together with the securing a sufficient supply of good water, are requisites $0 
essential to the success of the undertaking, as to entitle them to a high degree of at- 
tention. When that branch of the subject, the advantage arising from inclosures, 
comes to be considered, these will be dwelt upon at some length. 
Modes of Inclosing suited to the natural Circumstances of the Soil. — This matter 
has been in some degree discussed in the preceding article. There cannot remain a 
doubt that the success of every attempt that is made in the way of inelosing, must in a 
great measure depend upon the discernment of the person who undertakes it. A ma- 
terial consideration in such cases, is to determine whether live or dead fences are the 
most eligible, or best suited to the natural circumstances of the soil. The former com- 
prehends every fence made with growing plants; the latter includes not only the dif- 
ferent kinds of wall or dike made with dry stone, stone and lime, stone and clay, turf, 
&c. but also the different kinds of dead hedges and palings: into this estimate ought 
also to enter, the comparative usefulness and durability of each, together with the first 
cost. In general the first class, vix. live fences, where the plants are properly chosen, 
and well adapted to the soil, are uniform in this respect, that under proper management, 
their value is yearly increasing; while that of even the best constructed dead fences, 
is annually growing less. Where they consist of dead hedges or palings, their decay is 
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certain, and commonly rapid; and even when they are constructed with stone and lime, 
which are by far the most durable of that class, though they make perfect fences at 
once, and the proprietor or occupier enters into immediate possession of every ad- 


vantage that can arise from them, yet from the hour they are built, their decay com- 
mences; and after the first few years; a 3 and * expence is incurred 
to keep them in repair. 


Fences suited to the Uplands.—In all upland Situations, the first class of fences will 
be found the best: of that class, however, the beech hedge, and hedge with a belt of 
planting, deserve a preference, as they unite in the highest degree the important re- 
quisites of shelter, ornament, and inclosure. The beech, under proper management, 
attains a great size even upon the poorest soils, and soon forms a useful fence, in situa- 
tions, where thorns and other kinds of hedge plants whould either perish, or remain 
in a dwarfish state, with this additional material advantage, that by keeping its leaves 


during the winter, it affords shelter to the stock and pastme at the most clement season, 


and when it is most wanted. 
Fences adapted to the lower Parts of the Country. —In low situations again, where 


little is to be apprehended from the want of shelter, thorn hedges kept low, or any of 


the different kinds of stone walls, will answer every purpose: and as the soil, in these 
low situations, is ſor the most part of very great value, those e from che liitle pace 


they occupy, will be found preferable to every other. 


Materials for making Fences. In the foregoing observations upon the modes of 
inclosing suited to the natural circumstances of the soil, we have pointed out what ap- 
peared the best, upon the supposition that the materials could be readily obtained at 
a reasonable price. In many situations, however, the scarcity and apparent want of | 


many of these materials forms an almost insuperable obstacle to inclosing upon the 


plan above hinted at: for instance, in the remote parts of the kingdom, where the dif- 
ferent kinds of trees and hedge plants are either very scarce, or not attainable but at 
an enormous price, it will often be found necessary, in the inclosing of upland districts, 


to surround the fields with stone walls in place of hedge, or hedge and belt of planting ; 


and in not a few situations in the low lands, where stone walls would be the most 
eligible fence, from the scarcity of that article, hedges, or hedge and ditch, are had 


recourse to. Under such circumstances, necessity is the * and the n _— 
must accommodate bis plans to his resources. 


It will, however, hs happen, that the materials wanted will de n with upon 


8 Observations on tbe 


the spot, not only without expence, but with much advantage to the property; as in 
cases where the fields are infested with stones, their removal will at once facilitate the 
improvement of the field, and furnish good materials for inclosing it. But even where 
the resources are less visible, and there are no stones upon the surface, by a careful 


examination of the substratum, plenty may be met with ; or in defect of these, clay 


for making either bricks or mud-walls may be had, merely for the trouble of digging. 
With regard to the other kinds of dead fences, such as palings, dead hedges, &c. ma- 
terials for constructing them may be procured in almost any situation, from the thinnings 
of young plantations, from coppices, and the cutting down of old hedges ; even the 
deficiency of hedge plants and young trees might be, in a great measure, if not en- 
tirely, got the better of, if every proprietor were to have a small nursery for raising 
them for his own use, and that of his tenants. To the convenience and saving of ex- 
pence, with which this practice would be attended, we have to notice an unspeakable 
advantage, vix. that arising from the use of plants propagated in, and inured to the 
climate where they are afterwards to grow. It must require little knowledge of the sub- 


Ject to convince any one, that plants of whatever kind, reared in the upland and hilly 
parts of the kingdom, will thrive better than such as have been reared in the warmest 


and most sheltered spots. To what are we to ascribe the amazing size, and luxuriant 


growth, of many trees in the Highlands of Scotland, or even in Norway, and North 


America, but to the circumstance of their having come into existence, in the climate 
and situation where they were afterwards destined to grow; and by being thus early 
inured to the climate, became, to all intents and purposes, indigenous. 
Planis suited to the Soil, —It is not the least important consideration with persons 
inclosing, after having determined whether live or dead fences should be used, to make 
choice of the plants best suited to the soil. In the flat low parts of the country, where 
the soil is loamy, or gravelly, and at the same time moderately dry, and not greatly ex- 
posed to any prevailing wind, white thorns will be found both the cheapest and the 
best. Hazel, elder, and a multitude of others might be used for that purpose in these 
situations; but, as we shall afterwards have occasion to *remark, they are liable to ob- 


jections which the thorn is not. If in these low situations, it is meant to plant trees 


along with the fence, either in hedge rows or belts, the dry soils should be planted with 
oak, as, elm, plain-tree, chesnut, beech, &c. and the moist parts with poplars, and the 
different kinds of willows ; by such means the whole will thrive, and in a short time 
become valuable to the proprietor. In the upland and hilly parts of the country, unless 
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the soil is very wet indeed, the hedge plants should consist either entirely of beeches, or 
a mixture of beech and larch; the last is known to answer well in these exposed situations, 
and not only endures plaiting and clipping without injury, but thrives remarkably under 
these operations; where the soil however is wet or spongy, a different description of 
plants should be used; willows of different kinds, poplars, birch, or allar, will then be 
found the best, and ought, in preference to every other, to be made use of, 

By thus adapting the plants to the soil and climate, few plans of enn will n 


| en in any situation. 


Having premised these general observations, we shall now proceed to consider the 
present state of Great Britain in regard to inclosures. 

From the perusal of the different Surveys now in possession of the Board of Agri- 
culture, it appears, that in almost every county throughout the kingdom, considerable 
tracts of the soil are inclosed ;- and that many of additional Pn to a * 
considerable extent, are now in contempl atio. vile” eln: 

The surveyors appointed by the Board are unanimous in tins approbation of the 
e which they represent as 80 beneficial in its consequences, that in many cases the 
value of the property has been thereby increased in a — Py VN in some 
well authenticated instances, considerably more. 5557 

The fences at present in use, are of great variety; and a part of chow, ney 
* as have been made of late years, executed in a handsome substantial manner, 
uniting at once the important points of sbelter, inclosure, and ornament. 

The appearance of these, owing to the judicious manner in which they are ma- 
vaged, convey to the mind the strongest ideas of permanent and valuable improvement. 
' The different kinds of stone walls, by having a broad foundation sunk deep enough 
in the earth, to place them beyond the reach of frost, tapering gradually upwards, and 
secured at hg with a ne carte are 2 to last _ years, with but very sli ight 
repairs. 1) 36617 
The wil: from the circumstanee of thei? n did 6 at a proper season, dhe 


plants made use of adapted tõ the nature of the soil, and afterwards kept in order by 


regular weeding and trimming, are of enn e 511 . the most beautiful and 


lasting fences that can be imagined. 


Many other descriptions of fences are Seh badete and elloable ; m ne n 


circumstances are mentioned with much satisfaction, and must give pleasure to every 


person who feels, or has the smallest interest in the improvement or welfare of his 
VOL. II, | 7G: 


10 Observations on the 


country, it is with pain we remark, that in too many instances, the system of inctosing 


is extremely defective; and much less solicitude has been shewn to secure and unite 
the whole of the benefits to be derived m it, than the ain of the Oo. 
deserves. 

To confine the dock, seems in too al instances to have been the ke object, 
while the weightier matters of sbelter, both for the stoch and pasture, separation of 
ooils, separation of stock, and many other * of equal 5 have been en- 
tirely overlooked. 

In too many instances, no attention has been paid to ks natural circumstances of 
the soil intended to be inclosed. High inaccessible walls, belts of planting, and hedge- 
rows of trees, being very often met with in the lowest and warmest situations, where 
little or no shelter is necessary; while in the hills and uplands, and along the sea coast, 


here shelter is indispensable, both for the Stoch and pasture, and where its advantages 


are incalculable; the fence very often consists of a naked stone wall, which though it 


may, and indeed does, answer the purpose of confining stock, possesses no other advan- 
tage; and many tracts of immense extent, the value of which might be improved in a 


tenfold proportion, by hedges and belts of planting, exhibit a naked bleak baer e 


and continue exposed to every blast. 


The loss and disadvantage attending this injudivious de of inclosing are arikingly 
obvious. In the low warm parts of the country, where the land is of immense value, 


much of it is occupied by fences which the nature of the situation does not require, 


while in the more elevated and exposed parts, where shelter is the sine qua non of im- 


provement, and where the land occupied by the fence is, comparatively speaking, of 


small value, the fence, in place of affording the necessary shelter both to the Stock and 


pasture, is barely adequate to the purpose of inclosing the field. 
Under such circumstances, the pasture will for the most part be scanty : and neither 


1 breeding nor a feeding stock, will make half the progress upon 0 that 995 nes 


in cases where they enjoy the benefit of complete shelter. 

A defect equally injurious to the proprietor or occupier, and bad ;nimical 405 
manent improvement, seems to prevail in the choice of the materials of which inclo- 
sures are generally made. In every instance where cireumstances will admit of it, present 
use ought, if possible, to be united with durability, in the formation of every fence ; an 
attention to this, is too often totally wanting, both with proprietors and farmers. Pro- 


vided the present purpose is answered, future consequences are disregarded: and neither 


* 
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a knowledge of the perishable nature of the materials made use of, which daily ex- 


perience presents to their view, nor the frequent and heavy expences to which they 
are put for repairs, have been sufficiend ta make them alter their system. Amongst 
these perishable fences are to be ranked, the different kinds of earthen and mud-walls, 


ol turf, of turf and stone, together with the whole of the wooden n comptehend - 
ing the different kinds of paling and dead hedges. 


The ancient custom of inelosing fields with high earthen . or mounds, some- 
times with, and sometimes without a paling on the top, which prevailed formerly in 


many parts of England, and which is now pursued in the North of Scotland, though it 


did very well as a rude essay in the way of improvement, when other modes of 1 in- 
closing were either unknown, or imperfectly understood, and might for a time answer 
the purpose, either of confining the grazing stock, while the field was in pasture, or 

protecting the corn crops when it was under tillage, is perhaps the worst and most 


perishable of all fences. After being reared with much labour, and committing a theft 


upon the adjoining surface, which is pared off to a considerable distance on each side, 


it remains but a very few: months, or even weeks, in a perfect state: indeed from the 


moment it is made, it begins to decay; and the operation of the weather upon it, for a 
few years, renders it useless as a fence. Accordingly, in many parts of the Island, we 
meet with the remnants of sueh fences, which, though they were originally of con- 
siderable height, and to appearance strong and formidable, are now so completely beat 
down, and levelled by the action of the weather, as to render it in some cases a matter 
of difficulty for the curious 10 trace their foundations, or the direction in which they 
formerly ran. The case is the same with walls formed entirely of turf, or a mixture 
of turf and stone. These, though made at considerable expence, and, as has been 
already noticed, by robbing the neighbouring surface, are equally perishable, as the 


simple earthen mound. Upon whole farms, and even estates, that were formerly in- 


closed with turf, or stone and turf walls, nothing now remains but their vestiges, which, 
while they exhibit a striking proof of their perishable nature, afford at the same time 


a salutary lesson to proprietors and others, to beware of such temporary expedients; 


as however cheap such fences may be in the first instance, in their best state they a are 


| but imperfect, and in the end are the worst and most expensive of any. 


An equal defect prevails in many instances where the fence is entirely of stone. 
Where the walls, in place of having a good foundation, sufficiently removed beyond 


dhe revey of frost, broad at bottom, tapering: gradually upwards, and finished at top 
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with a substantial coping of flags, stone and limo, or turf, so formed as to prevent the 
decay of the building, are in many instances built upon the plain surface, with scarce 
any taper towards the top, and without any coping at all, except perhaps a slight one 
of turf, which soon moulders away, and, if the wall is built with lime or clay, permits 


the moisture to soak down and destroy it. The same improvidence and want of judg- 
ment discovers itself, in carrying these walls through every kind of soil, wet as well 


as dry. In the formation of extensive inclosures, it very often happens that a part of 
the line in which the fence is to run, is wet and spouty; in place of paying attention 
to that circumstance, discontinuing the wall where the dry land terminates, and either 
attempting to lay the spouty parts dry by draining, or plant a hedge of willows, pop- 
lars, or other plants adapted to wet soils upon the surface, the wall is too frequently 
continued through the whole. The consequence (as may very naturally be expected, 
is, that the wall, for want of a solid dry foundation, 800n tumbles down, or is con- 


tinually needing repairs. 


Along vith this inattention to the shape of walls, Ger loss arises from build- 
ing them with round, or what are termed land- stones. These, from their shape, are 
incapable of presenting a sufficient extent of surface to each other to bind them, or give 


stability to the building, by which means it seldom lasts long, though clay, or even 
lime, is made use of. The expedient of mixing clay is particularly inexpedient, as in 
general the first winter's frost, or a long continued series of wet weather, saturates the 
clay so completely, that the wall swells, bursts, and tumbles down. 


The practice of inclosing with the different kinds of dead hedges and dalug it is pro- 


a of equal loss, both to individuals and the community. Were these fences made | 


to answer only a temporary purpose, such as protecting a young hedge, &c. &c. the 


loss would not be great, as their original value is small, and long before they were 
totally decayed, the hedges they were meant to protect would be so far advanced, as 
to make good fences without their assistance. From the perusal of the different Re- 
ports, however, tt appears, that in many of the English counties, they are resorted to 


in cases where permanent plans of inclosing are intended, and are the only fence made 


use of. The surveyors who have noticed the practice, are unanimous in their disap- 


probation of it, and represent the fences as perishable, and in the highest degree ex- 


pensive. In several whole districts, dead hedges of different kinds form the only fence, 
and occasion an annual expence upon the property so inclosed, amounting from a fifth 


to a tenth part of the rent, Nearly an equal loss and expence is incurred in inclosing 
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with paling; what adds to the regret that arises from the observation of this ruinous 
practice, the soil and climate, in most cases where it prevails, are well calculated for 
the growth of live fences. | 

It is evident, that what is said above will be eotuidered by the public at large as a 
reproach, and will be felt as such by those concerned. We admit that the feelings of 
individuals ought, in every instance where it is compatible with the public welfare, to 
be respected ; but where, either their opinions or practices are hurtful to the country, 
or hostile to its improvement, they are justly reprehensible. F orbearance in such cases 
is vice; and though exposing their faults may, in some instances, cover them with shame, 
yet the task is necessary; and, by fixing the attention of the public upon the subject, has 
very often the effect of preventing the most serious abuses, and bringing about valuable 
improvements. If any thing that is now mentioned, is conducive, in the smallest de- 
gree, to correct the faults in the system of inclosing above enumerated, or to change 
che perishable dead fences, for good quick hedges, the purpose of these observations will 
be fully answered. | 

Wet Ditches.—But to return to the subject. Where Fe constitute the fence, 
either in their simple state, or as making a component part of another fence, such as 
ditch and hedge, &c. due attention has in very few instances been l to secure every 
advantage that might be derived from their use. 


Defects of tbem. Proceeding without judgment, the duches in many counties are 


made equally deep and wide, upon wet and dry lands, from an erroneous opinion, that 


the drainage of the field, and the future prosperity of the hedge, require a ditch of cer- 
tain dimensions. In place of laying off the field in such a style as to make the ditches | 
subservient to the purposes of drainage, as well as inclosure, they are frequently dug at 


random, of an uncommon depth and width, with a high bank or mound of earth on 


the side next the field, so strong and thick, that no water can find its way chrough it. 
In that way, the ditch, in place of acting as an open drain, for carrying off the water 
from the adjacent fields, acts as a kind of barrier to prevent it from getting away; 


while from the want of a proper level and outlet, when once filled, it becomes a kind 


of reservoir; and by continuing filled with water three parts of the year, chills the roots 
of the hedge. plants so much, that they either perish entirely, or remain small, «tinted, 
and diseased. In this place it may be necessary to observe, that the use of ditches, as 
open drains, bas in many instances been completely misunderstood. In most of the 
old inclosures they were thought valuable, only in proportion to the quantity of water 
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they were capable of containing, without considering whether they were so situated as 
to convey that water to a proper outlet. In the valuable and judicious Reports from 
the Counties of Ayr and Stirling (remarkable for their correctness and elegance), these 
deep and wide ditches are described, and their defects noticed: in the former county, 
they are from six to eight feet wide, and of a proportionable depth; and in the latter, 
they are in many cases upwards of twelve feet wide. The quantity of valuable ground 
occupied in that way, over such extensive districts, must be immense, and when to 


this is added, the injury done to the hedges from their roots being chilled, and the 


inconvenience arising from having a tract of country so much cut and intersected by 
these canals during winter, which prevents all passage through them, and the danger 
of their weak horses or cattle, or even unfortunate travellers, who mistake their road 
in the dark, falling into them (circumstances which unfortunately too often occur), 


together with the expence of making such deep excavations, it will readily appear, that 


the practice is bad, and that every purpose both of drainage and inclosure might be an- 
swered, at perhaps a fourth part of the expence, and without any of the risks or incon- 
veniences we have mentioned. When we come to speak of ditches, notice will be 


taken of the proper mode of forming them, so as to render them subservient both to 


the purposes of drainage and inclosure, with the least possible expence. N 


Hedges. In many parts, the defective method of rearing and managing the hedges 


is no less striking. In place of making the whole hedge of one kind of plants, suited 


to the nature of the soil, and such as, when arrived at a certain age, are capable of 


making a good fence, the inclosure is frequently surrounded with a motley mixture 


of shrubs, many of which, even in their most perfect state, are unfit for making a fence, 
while others, though they might have answered that purpose pretty well, if the whole 


fence had been made with them; yet from the circumstance of their being mixed with 
others, which not only come into leaf, but also shake their leaves at a different season 
both hurt each other's growth, are offensive to the eye, and take from the genera 


appearance of the country. Such, however, are the fences in some parts of the finest 


counties in England, where, upon the top of a high bank that has been raised by 


robbing the adjoining ground of its soil, a motley hedge, consisting of various plants, 


is met with, full of gaps filled up with stones or dead wood, forming a very insuf- 
ficient fence, cither for the purpose of confining the stock, while the held is in pasture, 
or of protecting the crops, while it is under tillage. 


In other cases, where the plants of which the hedge consists are of one lind it too 
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vfien happens, that they are by no means suited to the nature of the soil. For example, 


in inclosing a large field, where a part of the line of fence is perfectly dry, and a part 
of it wet and swampy, in place of planting quicks or white thorns upon the dry spaces, 


and willows, poplars, birches, or such plants as thrive in damp situations upon the wet 


parts, the whole field is often surrounded with thorns, greatly to the hurt of the pro- 
prietor and occupier ; as upon the dry land the thorns thrive, and in a few years make 
a good fence, while upon the wet parts, they either fail entirely, or are good for nothing. 
Whereas, with a little judgment in accommodating the plants to the soil, planting 
quicks upon the dry land, and Willows, poplars, &c. upon the spouty and swampy 
parts, the whole would thrive, and there would be no defect in the line of inclosure. 
To this mistake (a want of judgment in accommodating the plants to the soil) is to 
be added, the defects which commonly take place in the after management and train- 
ing of hedges. It is now well known, that the whole or the greatest patt of the plants 
of which hedges are made, if left to themselves without pruning of weeding, runs up to 
a considerable height, grow broad and bushy at top, and become open and naked at 
bottom. To prevent this, there is no remedy known, but that of culling over the main 


stems of the plants, of which the hedge consists, after they have attained a certain height, 
and pruning or trimming the lateral branches in such a way, as to preserve the hedge 


thick and broad at the bottom, and give it a gradual taper towards the top. 
But in place of this management, the hedge, in most instances, after being planted Is 
abandoned to its fate ; ; and neither weeding, pruning, nor indeed any other attention 
bestowed upon it: in that way, a number of the plants are either choked by Weeds, or 
remain in a dwarf stunted state; and such as survive this usage, art allowed to shoot 
up at random, and soon attain a great height without being useful as a fence ; and by 
the spreading of their branches at top, not only become naked and open below, but 


cover three times the space of ground that hedges differently kept usually do. 


Having dwelt at some length upon this important branch of the subject, we shall 


now proceed to give a detailed attount of the different fenees at present in use, the 
mode of making them, together with their respective advantages and defects. 


The following list comprehends the greater part, if not perhaps the whole of the 
fences at present in use in Great Britain. 


It is proposed to divide them in two whack the ape and Ne capa 
the simple fences consist-of one kind only, such as a ditch, a hedge, a wall or paling, 


without the addition of any ching else; while the compound fences are made by the 
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union of two or more of these, such as bedge and ditch, wed and wall, Hage and 
pal ing, &c. | 


Simple Fences 


1 I. Simple ditch, with a bank on one side. 
II. Double ditch, with a bank of earth between. tk 
III. Bank of earth, with a perpendicular facing of sod. 
IV. Ha-ha, or sunk fence. 
V. Palings,* or timber fences of different kinds, „ 
1. Simple nailed paling of rough 9g. Flake or hurdle ſence. 
timber. 10. Osier or willow fence. 
| 2. Jointed horizontal paling. 11. Fence with growing posts. 
3. Upright lath paling. 12. Shingle fence, horizontal. 
4. Horizontal paling of young firs 1. Ditto upright. | 
5. Upright ditto of ditto, 14. Warped paling. 
6. Chain fence. | 15. Open paling warped with 140 
7. Net fence. | _ © thorns, or branches of trees. 
8. Rope fence. | | 
VI. Dead hedges, various kinds. 
| | VII. Live hedges. 
| VIII. Walls 
| To” Dry stone wall, 56 and un- fl. Dry stone dino, ved 505 
| 5 lime. 
| 2. Stone and lime ditto, 8 and 6. Dry stone ditto, FE) and 
_uncoped. as harled. 
3. Stone and clay ditto. Mig! Dry stone pirned and harled. 
| 4. Stone and clay harled, or dash- 8. Brick walls. 
1 1 ed with lime. 1154, 7; het Tame walls. 
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* Architects, surveyors, and 1 commonly apply the term Sales, t to sawn boards * 
„ 5 vertically i in fences, exclusive of the posts and rails. A paled fence therefore consists of three parts; 
| ist. posts; 2d. rails; and, 3dly. pales. It is only when the pales are nailed on to the rails, and the 
. latter framed into posts which are fixed i in the ground, that it is properly called a paled fence. In 


| this work the word paling, however, is taken 1 in a more extensive sense, imphying — fences in 
|} general. 
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10. Galloway dike, or wall. 
1 Turf walls. 


12. Turf and stone in alternate layers. 
13. Mud walls with straw. 


Compound Fences. 
1. Hedge and ditch, with or 8. Hedge, and dead hedge 
without paling. 9. Hedge and wall. 
2. Double ditto. 10. Hedge, ditch, and wall. 
3. Hedge and bank, with or ih- 11. Hedge in the middle of a wall, 
| out paling. - 12. Hedge and ditch, with row of trees. 
4. Hedge in the face of a bank, 1g. . or hedge and wall, with belt of 
g. Hedge on the top of a bank. planting. 
6. Devonshire fence. 14. Hedge, with the corners planted. 
7. Hedge, with _ or double 15. Reed fence, or port and rail covered 
9 58 05 Be 4 .; 021 © wt recs. 


- 


Having thus enumerated the different kinds of fences, we proceed to a separate de- 


tail of each, their nature and advantages, and the best method of constructing them. 


Simple Fences. 15t. of Ditches in General. — Though ditches now form a part of 


chat class of fences which we term compound, yet in their simple and original state, 
they were considered rather in the light of open drains; and, in place of being looked 
upon as a fence, their greatest benefit was supposed to arise from their receiving, or 


carrying off the superfluous moisture from the inclosed field. 
In a variety of instances, ditches are made for this purpose only, where hers i is no 
intention whatever to inclose the field. They are, however, sometimes meant as a fence; 
but in such cases they are made very deep, and wide; and the earth taken out of them 
is sometimes formed into a bank, the height of which, when added to the depth of the 


ditch, forms a tolerable barrier: in general, however, the greatest value of the ditch is met 


with, when it is used in conjunction with other fences, as will be seen under che second 


cälass, — compound fences. 


Form of Ditches.—The form of Anckes is very various, some of 455. being of a 


uniform width both at top and bottom; others are wide above, and have a gradual slope 


downwards; a third kind have one side sloping, and the other perpendicular. For what- 


ever purpose the ditch is meant, the n form is by much che __ ; as it not ny 
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is at bottom. When we come to speak of hedge and ditch, the advantages of this con- 
struction will be more particularly noticed. 
The open ditch, with the wall or perpendicular sides, is liable to much objection, both 
in its simple and compound state: in its simple state, the sides are perpetually tumbling 
in, especially after frosts or heavy rains ; and if the field round which these ditches are : 
made has any considerable declivity, the bottom is undermined, and large masses tumble 
down, bringing the hedge along with them. These circumstances are of themselves suf- 
il | | ficient to bring this kind of ditch into discredit ; but while they are thus improper as _w_ 
[ open drains, owing to the circumstances we have mentioned, their shape is the best 1 
possible for a covered drain, as the broader these covered drains are at bottom, the E 
more water will they carry off; with this additional benefit, that by being broad below, 
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ö costs less money in the digging, but is at the same time much more durable, and has a 8 
| | neater appearance. | "It a 
Where open ditches are indispensably necessary for the drainage of the field, the ; 
| sloping ditch is preferable to every other; as the sides are not liable to tumble in or n 
| | be undermined, or excavated by the current of the water, when properly executed. The f 
i dlope should be considerable; perhaps not less than three times the width at top, that it ; 
if 5 
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| they are less liable to choking, or obstruction, than if they were narrow; in which 
i! | case, a single stone or two clapping close together, will so far interrupt the course of 
. | the water, and so much sand and mud will accumulate behind them, as to render the 
| | drain useless: whereas, when there is a sufficient breadth at bottom, if the water is ob- 
| |  . $8tructed by one stone; it readily finds a passage elsewhere. 

j | 1. Simple Ditch, with a Bank of Earth.—This fence is represented, Pl. I. fig. 1. 


and consists merely of a ditch, sloping gradually towards the bottom; the earth taken 
out of it, is generally formed into a bank on one side, leaving a scarcement, or projecting 
space, of six or eight inches on the side where the bank is formed, to prevent the earth : 


ö 3 tom tumbling in, and filling up the ditch.“ | 
| I 2. Double Ditch, with a Bank between. This fence i is reprecenited by fig. 2. PL I 


* It is not often that the double ditch is used, unless in cases where it is meant either to 
plant hedges, or trees, on the bank between the ditches: in some cases, however, double 
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* I n place of which the figure represents the earth gathered into heaps, and smoking; explanatory 
of the . in some of the English counitbes; of burning the clay taken out of ditches, and using 
it as manure. 
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ditches are made, where there is no intention whatever of planting either hedges or trees, 
and in several instances are highly valuable. 

Considered as a fence, it has an evident advantage over the single ditch; as the earth 
taken out of the two ditches, when properly laid up in the middle, forms a pretty Steep 
bank of a formidable appearance ; which, without any other addition, makes a very 


tolerable temporary fence. 


For the purposes of open drainage, the double ditch. is excellently adipeed, espe- 


cially by the sides of highways, where the lands have a considerable declivity towards 


the road ; the ditch next the field, by receiving the water on that side, prevents it from 
overflowing and washing the road, a circumstance which very frequently happens in 


such situations; while the ditch on the side next the road, by receiving and carrying 


off the moisture that falls upon, and which would otherwise lodge _ * destroy it, 


keeps it constantly dry and in good repair. 


The double ditch is also useful in dividing high, from low flat lands, particularly 
where the high grounds slope very suddenly down upon the low fields; that, next the 
high ground, by receiving the water from it during heavy falls of rain, saves the inferior 
grounds from inundation, while the ditch on the other ide serves as an open drain for 
the lower fields. | 

We trust it will not be thought eien to the present #ubject, to mention, that where 
double ditches are made in the immediate vicinity of high grounds, or on the sides of 


\ 


highways, care should be taken to prevent the water from the furrows, or side drains, 
from running into the main ditch at right angles: where this is neglected, much trouble 


and inconvenience arises; as when the water comes from the height, during heavy rains, 


in a straight line into the ditch, it presses with accumulated force against the sides of it; 


and if the soil is of a loose incoherent nature, the bank will be undermined, and washed 


away in many places. To prevent this, nothing more is requisite than to alter the direction 
of the fyrrows, or small side ditches, a few yards from their opening into the main ditch ; 


and in place of permitting the water to fall upon the bank in a straight line, to give the 
furrows, or side ditches, a gentle curve; by that means, instead of falling into the ditch 


in a strzight line, and acting against the bank in the manner we have described, the fur- 
rows will empty themselves into it, in an oblique direction; and by joining immediately 


with the stream in the ditch, will be an, from having "_ * effect man the 


bank. 


It is obvious that the water, 5 thus beving' its direction changed can do no harm 
i + Tn 
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to the sides of the main itch; and what 1s of avid; the earth and sediment brought | 
along with it from the high ground, instead of being deposited in that place, where the 
cuts enter the main ditch, which seldom fails to be the case, where the water falls into 
it in a straight direction, is carried off along with it; and though this sediment ultimately 
falls to the bottom of the ditch, yet, as it falls down gradually inits course, it is equally 
divided over the whole, and occasions no obstruction in any particular part. | 

3- Bank of Earth, with a perpendicular Facing of Sod, and a Slope behind. — This | 
fence is represented in Pl. I. fig. 3, which shews the section of a high-road with a bank 
on each side, with a perpendicular facing of turf. Itis very common, and is in-some situa- 
tions extremely useful; in making folds, for instance, for the confinement of sheep or 
cattle ; it is also valuable on the sides of highways, for defending the adjoining fields, 
and for laying off clumps or belts of planting, in the middle or corners of arable on 
for inclosing stack-yards, cottages, gardens, &c. 

The front of the bank is made with the sod pared off from the surface of the 
Sloping ditch, and the mound at the back with the earth taken out of it. In all cases 
where this fence 1s used, the perpendicular front should be made on the outside, and 
the bank, on the inside of the field. But when it is employed for folds, the front should 
be on the inside of the fold; as in that way, it will not only present a much more 

formidable appearance to the sheep or cattle, but the depth of the ditch will be an 
addition to the height of the bank; and the earth taken out of it being laid behind, will 
serve as a kind of buttress to support the facing of sod, and give it a degree of firm- 
ness and durability, far superior to that of the common 88 walls, or . dikes, as 
: they are generally termed in North Britain. 
| When this fence is properly constructed, a work at which the labourers are now 
pretty expert, it lasts a considerable time; but in its most perfect state, it is only to be 
considered as a temporary expedient; for however neat it may appear, or however well 
it may answer the purpose at first, it ultimately loses its value. In speaking of com- 
pound fences, notice will be taken of the cases in which this may be introduced with 
propriety, as making a part of any of them. Where wood for paling is scarce, or can- 
not be had, and where other materials for the shelter or protection of young hedges 
are equally scanty, this may be used with advantage for a time, and will both shelter 
the young hedge, and inclose the field; but where permanent plans of inelosing are 
intended, it should never be had recourse to, as however r it AY. be 1n che first 
instance, its value is transitory. 1 
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4. Ha- ba, or unk Fence. (Pl. I. fig. 4) The sunk fence is calculated chiefly for 
fields that require no shelter, and where a uniform unbroken prospect is an object, 
as is the case in gardens, and extensive launs; but in all situations where shelter is 
vVanted, the sunk fence ought to be avoided, unless a hedge is planted upon the top of it. 

The form of the sunk fence very nearly resembles the mound of earth, with the 
perpendicular facing of turf, just now described; with this difference, that the facing 
of the former is stone, and the height of the fence depends entirely, or in a great mea- 
sure, upon the depth of the ditch. These sunk fences are either faced with dry stone, or 
stone and lime, and are of various heights, according to the ideas of the proprietor, or 
the circumstances of the case. In the Report drawn up on the Northern districts, 
page 27, of the account of Cromarty, the following description of the sunk fence is 
given, which we beg leave to transcribe. Upon the line where this fence is intended, 
« begin to sink your ditch; taking the earth from as far as eight feet outward, and 
e throwing it up on the inside of the line. This ditch and bank is not made quite per- 
* pendicular, but inclining inward towards the field as it rises; tothis is built a facing 
« of dry stone, four feet and a half in height, one foot and three quarters broad at 
© bottom, and one foot at top, over which a coping of turf is laid: the ditch, or sunk 
* part, forms an excellent drain. The whole of this is performed, when the stones (we 
« $hall suppose) can be procured at a quarter of a miles distance, for 6d. per yard.“ 

Advantages of Ditches.—It has already been observed, that none of the different 
kinds of ditches, taken by themselves, are to be considered as good fences, with the 
single exception of the sunk fence, which we are under the necessity of classing along 
with them. This last answers the double purposes of an open drain, and @ fence. But 
though ditches i in their simple state are thus defective as fences, their use is attended 
with many advantages, not only in draining the field, but in affording a supply of 
earth; which under proper management may be converted into excellent manure. 
Where the soil in which ditches are made is deep, and of a good quality, the earth 
taken out of them, if it is either made into a compost with lime, or dung, or even 
spread by itself upon the adjoining fields, will greatly increase their fertility, and prove 
a lasting and valuable improvement: even where the soil is moss or clay, it may be con- 
verted to the same valuable purpose by burning; moss being burnt, and the ashes used 
as a manure, in many parts of the kingdom, and clay also. In the marshes of Somerset, 
the clay taken out of the ditches and burnt, is found, upon strong tenacious soils, to be 
bighly valuable, as it breaks their cohesion, and by that means renders them not only 
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less retentive of moisture, and of course easier cultivated; but also much more 
favourable to the growth of plants, by affording room for the roots to extend, and 
stretch themselves out in search of food. Their value, as making a part of any of the 
compound fences, will be seen when we come to o speak of that class, under the articles 
ditch and hedge, &c. 

5. Palings or Timber Fences. Of Palings in general. pal all permanent plans of 
inclosure, palings are only to be considered in a secondary light; for of whatever wood 
they are made, however substantially they may be executed, or in whatever situation 
they are placed, their decay commences the instant they are. erected. The slightest at- 
tention will be sufficient to convince every person of observation, of this truth. Where 
permanent use therefore is required, palings ought never to be adopted; but for or- 
nament in pleasure grounds, or for the protection of young thorns, they are highly 
valuable. When the different kinds of paling come to be spoken of, notice will be taken 
of the mode of constructing each ; but as there are certain circumstances, which may 
be considered as common to all palings, this is Judged the most proper place to mention 
them. 

In all cases, where either dead hedges or palings are used, the 99001 and ultimate 
loss of the fence, is owing to that part of it, which is let into the ground, being rotted 
by the moisture. 

Where dead hedges are planted, it is no easy matter to provide a remedy against 
this evil; as the stems are so numerous, that, to give each of them a preparation that 
would completely defend it from the effects of moisture, would be attended with an 
expence equal to, if not greater than the value of the fence. 
Wöbere palings, however, are used, especially the most expensive and substantial 
kind of them, and such as are meant both for duration and ornament, it is desirable to 
prepare the standards, or upright parts that are placed in the earth, in en a manner 
as vill enable them to resist the moisture for many years.“ 

It has been a practice time immemorial to burn, or char, that part of the standards 
of palings intended to be driven into the earth: the reason assigned for this practice 
was, that the fire hardened the Parts thus subjected to it; and by rendering them : 


. In the South of England, the post is 3 more bulky at the lower end than the EDS and is 
fixed in the ground by digging a hole, placing it therein, shovelling the soil! in, and ! it round 
the post till it be firmly fixed. ' 
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impervious to moisture, made them more durable than they would have been without 
such operation. 

But the best defence at present known against the effects of the weather, i is the bark 
ofthe tree. This covering it has from nature; and it is possessed of every requisite that is 
necessary, being impregnated with oil, resin, and other matters, which secure it com- 
pletely, not only against moisture, but other injuries arising from the operation of air, 
light, heat, &c.; of this we have strong proofs, by observing what happens where the 
bark of any tree is destroyed, by cutting off a branch, or otherwise. If the surface laid 
bare by the wound is considerable, the body of the tree opposite to it begins immediately 
to decay, and continues to waste, unless some covering is made use of to supply the 
place of the bark; for that purpose, nothing has yet been found so effectual as a coat 
either of boiled oil, or of oil paint ; which, by completely excluding both air and mois- 
ture, not only preserves the tree from rotting, but also prevents it from bleeding, and 
wasting itself, by an effusion of juices from the wound. 

When trees are cut down and sawn into planks, whether for palings, or any other 
purpose, where they are afterwards to be exposed to the weather, the same thing 
happens, that we have mentioned as taking place with the growing tree, when deprived 
of its bark, but in a much greater degree; as the whole surface is then without a covering. 
To prevent this decay, the same remedy should be applied, viz. painting the whole of 
the wood, or otherwise filling the pores with oil, in such a manner as to prevent the en- 
trance of moisture. There are now coarse oil paints sold of all colours, so cheap as 
to enable persons erecting palings, or other works of wood, to paint them at a small 
expence : another very good remedy is to be had at a moderate price (Lord Dun- 
donald's coal varnish), into which, if the points of the standards that are to be drove 
into the earth, are dipped while the varnish is boiling hot, it will preserve them from the 
bad effects of moisture for a very long time; previous to the dipping, they should be 
properly sharpened, and upon no account whatever charred or burnt, as every attempt 
of that kind will, upon. inquiry, be found to injure the texture of the wood, and hasten 
its decay. This application, which has been found highly valuable for many purposes, and 
for which the noble discoverer is entitled to the gratitude of his country, has only one 
fault; namely, that it does not penetrate deep i into the wood ; and after being laid on 
a few months, is very apt to scale, and throw off with frost, or the action of the sun: 
it has the farther disadvantage of hurting the appearance of the wood, and giving it an 
old, black, decayed look. Common tar, or melted pitch, may also be successfully 
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employed for the purpose of defending the extremities of the upright parts of paling from 
moisture; linseed, and train oils may also be used with success; the great object being 
to fill the pores completely with some unctuous or greasy matter, so as to prevent the 
admission of moisture. * ** 


The posts should be completely dry, before they are appel in any of these preparations; 
for if they are either made of green wood, or have imbibed much moisture; if, after 
being dipped they are exposed either to the heat of the sun, or a severe frost, the mois- 


ture will become so much expanded thereby, as to burst through, and bring off the 


coat of paint and varnish, &c.; whereas, when they are made of well seasoned wood, 


and are at the same time perfectly dry, and the pitch, oil, varnisb, &c. boiling hot, it 
readily enters the pores, and by filling them completely, prevents the access of moisture. 


In a few instances, a method different from any of these has been tried, and found 


in some degree to answer; instead of sharpening the points of the standards, they 


are leſt of the same thickness at both ends, and the exttemities, instead of being drove 
into the earth, in the ordinary way, are let into large stones sunk into the earth, wich 


round or square holes cut into them, of such a size as to admit the square ends of the 
posts. In that way, the upright posts of palings certainly last longer than when they are 
drove into the earth without any preparation; but the difference of durability in the 
two cases bears no kind of proportion to the difference of expence; and as these stones 


are sunk into the earth, and of course within the reach of the moisture, the decay of 


the paling, though somewhat protracted thereby, is in the end equally certain. 


Upon the whole, when the expence and durability of these different methods are com- 
pared, it will be found by much the best way to drive the standards into the earth, after 
having previously prepared them by dipping the extremities into any of the articles we 


have mentioned; and of which we think any of the coarse oils by far the best. In 
addition to which we have to add, that this dipping and preparation should be so 


applied, as to rise several inches above the surface of the earth after the standard is 
drove in; for if no more is dipped than what is drove into the ground, the wood will 
imbibe the moisture at the surface, and very soon rot and decay at that place. 


Thus much of the preparation of that part of the wood which 1s drove into the earth, 
To render the whole paling as durable as possible, it should receive a covering, either of 


Lord Dundonald's varnish, or one of the coarser kinds of oil paint, or oil. Where use 
only is wanted, and the appearance of the paling is not an object, a coat of varnish or 
oil will answer very well; but when a paling is made of dressed wood, substantially 


bag 
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executed, and no sight of the road, or of a gentleman's house, it becomes necessary to 
unite use with ornament. In such cases a coat of white, or green oil paint, will defend 
the wood equally well, and look much better ; where it is intended that the paling 
should appear visible at any great distance, and convey an idea of inclosure, the white 
paint should be used; but when it is meant to conceal the fence, and give an unbroken 
view of extensive lawns or pleasure grounds, the green paling is preferable ; next to 
the ha-ha, or sunk fence, it is the best contrivance for that purpose; being of the 
same colour with the grass, it is not visible to the eye at any great distance. 

Having thus mentioned, what appeared very essential respecting palings in and; 
we now proceed to notice the different kinds of these, and offer some observations on 
each. 

1. Simple nailed Paling, or Fence! (Pl. I. fig. 5.)—The nailed paling consists of 
upright posts, drove into the earth at certain distances, and crossed in three, four, or more 
places, with pieces of wood in a horizontal direction. This paling is for the most part 
made of coarse sawn wood, without any dressing whatever ; in Scotland it is termed 
a Slab paling, and is the one commonly employed for the protection of hedges, and 
for strengthening ditches, &c. For temporary purposes it answers extremely well; but 
where durability is required, and where no other fence is used, it will be found a very 
frail and insufficient fence. 

Jointed borixontal Paling, or Fence. (Pl. I. fig. 6. )—The Jointed horizontal * 
consists of massy square poles, drove into the earth at regular distances, through | 
which mortises or openings are cut, for the reception of the extremities of the hori- 
zontal pieces which traverse them. When properly executed, this fence has a neat and 
durable appearance. It is, however, much less so than it appears to be, as the points 
of the piles drove into the earth soon rot, and the mortises, or openings cut in the 
body of the piles, for the reception of the horizontal pieces, weakens them very con- 
siderably, so much so indeed, that in very many instances, the paling fails fast at those 
places where the joinings or mortises are made. Where valuable palings of this kind 
are made, there is an easy method of fastening the horizontal to the upright parts of 
the paling, without cutting or weakening any part of the upright posts. This consists 
in fastening the cross, or horizontal bars, to the upright posts with iron staples. These, 
while they answer every purpose that can be expected, from binding and connecting 
the different parts of the fence, have not the smallest tendency to diminish the — — 
or accelerate the decay of any part of it. 
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3. Upright Lath Paling. (Pl. I. fig. 7.)—The upright lath paling, is made by 
driving a number of strong piles into the earth at regular distances, and crossing these 
at top and bottom with horizontal pieces of equal strength; upon these last are nailed, 
at from six to twelve inches distance, a number of square pieces of sawn wood, or the 
Shape and size of the laths, that are used for the roofs of tiled houses. 

This paling when properly executed looks very well, and notwithstanding its ap- 
parent slightness, if it 1s well supported by * or rests at regular intervals, lasts a long 
time. | | 

Where there are | plantations of young firs in the neighbourhood, laths may be had 
at a trifling expence; and for the protection of young hedges, &c. this will be found su- 
perior to almost every other, as the closeness of the upright pieces will prevent the 
Sheep or cattle from putting through their heads between them, and * the young 


hedge, an advantage which horizontal palings do not possess. 


For gardens it will be found both useful and ornamental, and infinitely better adapted 


to the training of fruit trees and currants, than the common espalier rails. 


4. Horizontal Paling of young Firs, or the weedings of other young Trees. (Pl. I. 


fig. 8.)—Upon estates where there are extensive woods, or where they are surrounded by 
| helts of thriving planting, the thinnings of these woods or belts, will be highly valuable for 


making palings, especially when the plantation consists chiefly of firs ; the palings of 
young firs are of two kinds, viz, horizontal and upright. The horizontal resembles the 
jointed dressed paling described, fig. 6, the upright is similar to the lath paling. In 

the sketch that is given, the young firs of which fig. 8. and g. are formed, have their 


lateral branches cut off at about three inches distance from the trunk. This has several 


advantages, Viz. that of rendering them stronger than they can possibly be, when the 


lateral branches are cut close by the trunk; the labour required to prune them is also 


less, and they make a better fence than such as are close trimmed, as the sharp pro- 
jecting points prevent the sheep or cattle from leaning or rubbing upon them. 
The upright palings of young firs, (Pl. II. fig. 9.) in place of being made in the manner 


above described, and as represented in the sketch, are sometimes made by driving the 


upright parts into the earth, and covering them at the top with a piece of flat san wood, 


through which holes have been previously bored, with a large auger, to admit the 
sharpened points of the upright piles, this forms a very neat paling, and when well 


secured with rests at the back, lasts a very considerable time. 
6. Chain borixontal Fence. (Pl. II. fig. 10.) — The chain fence is made by ung a 
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number of strong square piles into the earth at regular distances, in the direction in which | 
the fence is to run; each of these piles has three strong staples or iron hooks, drove 
into it on each side, one near the top, one within 18 inches of the bottom, and one in 
the middle ; to these staples or hooks, chains are fastened and stretched horizontally, 
in the same manner as the pieces of wood are in a common horizontal wooden fence. 
When it is meant, that the fence may be laid open for any temporary purpose, hooks 
are drove into the posts in place of staples, and the chains hung upon them; but where 
this is not wanted, the staples will be found the most secure. 

In some cases the upright part of this fence, in place of wooden piles, such as we 
have described, consists of neat pillars of mason-work, with hooks or staples batted 
into them, for fastening the chains to; these when properly executed look extremely 
well, and last much longer than the wooden posts.“ For the confinement of horses or 
cattle, a chain fence will answer very well, and if the pillars are of stone, will be very 
durable; but will be found totally unfit for inclosures, where sheep, hogs, &c. are 
meant to be pastured; it is besides so very expensive, that it never can come into 
general use. In avenues, however, (Pl. II. fig. 11.) and public walks, and for stretching 
across rivers, and pieces of water where there are no floodgates, and where no other 
fence can be made to complete the e, they will be found preferable to every 
other contrivance, 

7. Net Fence, (Pl. II. * 12 )—The net fence is chiefly e ee andples- 
sure grounds, and consists, like fig. 10. of a number of square piles of wood drove 
into the earth at regular distances, each of which has a couple of holes bored through it, 
one at top, and another at bottom, large enough to admit a rope about twice the 
size of a man's finger; these ropes, after being drawn through the holes, are stretched 
the whole length of the fence, and well secured, and upon them a strong net is fastened, 
of a length and breadth suited to the fence, either by sewing, or tying it at regular dis. 
tances with strong cord or rope yarn, at top and bottom; it is farther secured below, 
by one or more wooden hooks drove into the earth between each of the piles; this 
completes the fence ; to render it durable, not only the piles, but also the net and ropes, 
should be covered with a coat or two of good oil paint. When well . this fence 


* 


* In a few instances the purpose of posts is 8 very 8 by 1 growing trees, into 
which hooks or Naples are drove for fastening the chains, 4 as in gentlemen's avenues, public 
walks, &c. 
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has a very pretty appearance, but is neither a durable nor useful one, as sheep and 
cattle readily tear and destroy it with their horns, and in many instances, the sheep get 
themselves so much entangled, that in struggling to disengage themselves they are 
either much hurt, or entirely strangled. In point of utility, the net fence has nothing 
to recommend it; but as it will in many instances give a neat finished look to pleasure 
grounds, we have given it a place here. Fo: 

8. Rope Fence. (Pl. II. fig. 13.)—The rope fence is nearly the same as the former, 
that is, it consists of upright posts, drove into the earth at regular distances, with holes 
bored through them for the ropes to pass; in general, they consist of three, and in some 
cases of four courses of ropes, like the chain fence. This can only be used for confining 
cattle or horses; for sheep, they will be found quite incompetent; for stretching across 
rivers, or pieces of water, as has been noticed when speaking of the chain fence, the 
ropes will be useful, or even for adding to the height of a stone, or turf wall, especially 
the latter, into which if posts are drove at certain distances, and one course of ropes 


put through them, such an addition will render a very insufficient fence, secure and 


valuable. LES | 

One observation seems necessary upon che subject of this fence, namely, that 
the perforating of the posts for passing the ropes through weakens them considerably; 
notice has already been taken of a similar mischief, in the jointed horizontal paling, 


or posts and rails framed, and a remedy pointed out, viz. that of fixing the cross bars, 


or horizontal pieces to the upright parts by staples. In the rope fence this may be 
resorted to with equal advantage, as staples or ring- bolts drove into the wood, answer 
every purpose, without impairing in the smallest degree the strength of the posts. 5 
9. Moveable wooden Fence, Flake, or Hurdle. (Pl. II. fig. 14.) The flake, or hurdle 
ſence has hitherto been principally employed in cases where sheep or cattle are fed 


with turnips in the field, to divide a certain portion of their food at a time; in that way 
they are extremely useful, as the sheep or cattle, by having a given quantity of food 
allotted them at once, eat it clean up without any loss, which they would not do if al- 


lowed to range at large over the whole field. There are, however, many other pur- 


poses to which flakes may be applied with equal advantage. In the grazing of a large 


field, for instance, when the sheep or cattle are turned upon it early in the spring, they 
tread down and destroy a great deal of the grass, and by dropping their dung and urine 
upon the remainder, injure it so much as to render it unpalatable to the stock: in that 
way a great proportion of the grass is lost in every field of any considerable extent: 


"gs 
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whereas, when the stock is first put upon the field, if a flake fence were run across a 
small part of it, as is the case with turnips, and the grazing stock kept there till they 
had eaten the herbage clean up, they would then, from necessity, eat a great deal that is 
entirely lost when they are permitted to range over the whole field. In that way con- 
siderably more stock might be fed upon a given space than is done at present. It is to 
be observed, however, that the first space divided off by the flakes should be next the 
water, especially if the field is grazed by black cattle or horses, and that progressively; 
as the stock removed from the watering- place, a lane should be left by which the 
cattle could travel to the pond. | 

It is also to be noticed that, after the first space allowed to the grazing stock is eaten 
clean up, as soon as they are shifted to a new place, a course of flakes should be placed 
behind them, to prevent them from going backward upon the pasture that has already been 
eaten bare; by this management the whole of the herbage, upon every space allotted to 
the stock, will not only be completely eaten up, but by dividing or fencing off that 
part which has been eaten, the plants are allowed to recover, and long before the whole 
field is gone over, the space first eaten will be in a situation to receive the stock a 
second time. By this method the dung and urine of the stock, instead of rendering 
the herbage nauseous and unpalatable, and thereby preventing them from eating it, 
will by its fertilizing powers assist its growth, and render it sooner fit for being eaten 

a second time, and by that means afford three or four crops in the space of a year 
instead of one. Experience has sufficiently evinced the great profit and advantage that 
attends the practice of teddering cattle, or horses upon good pasture, or of feeding them 
in the house with cut grass; the benefit in both these cases arises from the whole of 
the herbage being completely eaten up, without any part of it being lost. The same 
benefit, but with infinitely less trouble, may be reapt from flaking grass fields; every pos- 
sible advantage will be made of them in that way; and in very many instances it will 
happen, that before a half or two-thirds of the field are gone over by flaking, the part 
first eaten, will be in a situation again to receive the stock: by that means a part of the 
field may be saved for hay, or if the views of the occupier are of another kind, the 
number of the grazing stock may be increased. - _ 

It may, and no doubt will be argued by many, that this management will be 
attended with much trouble and expence; and after all that the profit resulting there- 
from will be but small, and scarce prove an equivalent for the trouble and extra- 
expence. From the acknowledged value of flaking, however, in the consumption of 
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turnips, cabbages, &c. and the great profit which arises from giving the stock, only a 
certain quantity of food at once, and withholding any more from them till that is eaten 


up; some idea may be formed of the vast advantage that would attend the flaking of 


a grass stock. 


We by no means, however, wish these observations to be anderssod as applying to 
grass pastures of every description, quite the contrary; as there are many situations 
where the expence and trouble of flaking, would prove more than an equivalent for 


any advantage that could be reaped therefrom. 
We have only to add, that upon all rich pastures, the benefit arising from the prac- 


tice of flaking, will be found very considerable, and a single experiment will be suf- 
ficient to convince the most incredulous. ” 
10. Osier or Willow Fence, or wattled Fence. (Pl. II. fig. 15.)—This fence is made 
by driving a number of piles, of any of the different kinds of willow or poplar, about 
half the thickness of a man's wrist, into the earth, in the direction of the fence, and at the 
distance of about 18 inches from each other. They are then twisted, or bound together 
at the different places, with small twigs of the willows or poplars, as represented in the 
sketch. This kind of fence has some advantages peculiar to itself; it not only forms 


a cheap and neat paling, but if it is done either about the end of autumn, or early in 


the spring, with willows or poplars that have been recently cut down, the upright parts 


or stakes will take root, grow, and send out a number of lateral branches; and if pains 
are taken the following autumn, to twist and interweave these branches properly, a 


permanent fence, so close as to be almost impenetrable, may be formed in two or three 
years. For the inclosing of marshy lands, or for completing any inclosure, where a part 
of the line in which the fence ought to run is so wet as to be unfit for the growth of 
| thorns, or the building of a wall, the willow paling will be found an excellent con- 
trivance, and the use of 1 It will render many inclosures e that would otherwise 
be faulty. 
11. Paling of growing Trees, or rails nailed to growing Posts. (Pl. II. fig. 16. ; 
This paling is made by planting beach, larch, or other trees in the direction of the 
fence, at about a yard distant from each other, more or less as may be thought ne- 

cessary; these trees should be protected by a common dead paling, till they are ten or 
twelve feet high, when they should be cut down to six feet, and warped or bound together 
with willows at top, and in the middle; the cutting off the tops will have the effect of 
making them push out a great number of lateral branches, which, if properly warped 


ty) 
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and interwoven with the upright part of the trees, in the manner described for the 
willow fence, will both have a beautiful effect, and will at the same time form a fine 
fence, which in place of decaying, will grow stronger with time, and may with very 


little trouble be kept in perfect repair for ages. 


12, and 13. Horizontal, and upright Shingle Fences. (Pl. III. 88 17. and 18.)— 
The shingle fence is chiefly made of firs, coarsely sawn into deals, of from half an inch 
to an inch thick, and of different breadths according to the diameter of the tree; pretty 


strong square piles are drove into the earth, and the deals nailed horizontally upon 


them, in such a manner that the under edge of the uppermost deal shall project or lap 
over the upper edge of the one immediately below it; the fence, when finished in this 
manner, will have nearly the same appearance as the bottom of a boat or cutter. 

This description will be well understood by those who have been in North America, 
where not only the roofs, but the walls of many of their houses are made with shingles. 


When completed, this fence is nearly as formidable as a stone wall, though, as may 


naturally be supposed, it is much less durable. 

An upright fence is sometimes made with shingles, which when properly executed 
looks extremely well, and is indeed highly ornamental ; this fence is made by fixing 
perpendicular posts in the earth, nailing three pieces of wood horizontally, and co- 
vering these with shingles placed perpendicularly ; in this case the shingles are not above 
three inches broad, and the extremities of each are pointed at the top. Several fences of 


this kind are to be seen upon the road from Edinburgh to Glasgow, especially upon the 


property of Sir. W. Cunningham of Livingstone, Walter Campbel, Esq. of Shawfield, 
and some others. These W shingle fences are painted white, and have a very hand- 
some appearance. | 

It is seldom that inclosures als any- comviderntle extent have been made with these 
hingle fences ; for folds they answer extremely well, and can be shifted with as much 
ease as flakes from one field to another; they are also useful for temporary purposes 
in gardens, &c.; and where turnips are eaten with sheep upon the field, these shingle 
fences will be found preferable t to the common open flakes, from the shelter they afford 
to o the sheep. 

14. Warped Paling. (Pl. 11. fg 19. )—This oaling consists * pieces of le 
into the earth, bent down in different directions, and their tops fastened together, as in 
the sketch; this fence resembles the chevaux· de· frise, with this only difference, that in 


place of leaving the points standing up, as is the case with that part of fortification, 


14 
| 
| 
: 


in the ordinary way. 
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they are bent down and tied together, When made of dead wood, this fence is equally 
perishable with others of the same description ; but when made of growing plants, 1 it 
will be found a very valuable one. 

15. Light open Fence with Thorns, or tbe Branches of Trees wove in. (Pl. III 
fig. 20.) This paling differs from the common nailed fence already described, only in 
being warped either with thorns, or the branches of trees. When properly done, it forms 
at once a very complete fence; but like all fences made with dead wood, it will be found 
very perishable, and require many repairs. It has, however, one advantage, viz. that 
when properly executed, it is proof against the entrance of any animal whatsoever. 

Dead Hedges. (Pl. III. fig. 21, &c.)—Dead hedges are made with the prunings 


of trees, or the tops of old thorn or beach hedges that have been cut down, and are prin- 


cipally intended for temporary purposes, such as the protection of young hedges, till they 
have acquired a sufficient degree of strength to render them fencible without any other 
assistance; for this purpose the dead hedge is well adapted, and lasts so long as to 


enable the live fence to grow up and complete the inclosure. In many cases, how- 


ever, dead hedges are had recourse to as the sole fence, and where there is no in- 


tention of planting quicks, or any other hedge. From their very perishable nature, 


however, they are found to be exceedingly expensive, so much so indeed, that after 
the first or second year, they cannot be kept in repair at a less EXPERTE x: than from a 
fifth to a tenth part of the value of the land, and sometimes more. 
When dead hedges are meant for the protection of young live fences, if the quick 
fence is planted upon the common surface, the dead hedge is made in a trench or 
furrow immediately behind it, in such a way as to prevent the sheep or cattle grazing 


in the inclosed field from injuring it; where the quick fence, however, is planted 


upon the side of a ditch, the dead, hedge is for the most part made on the top of the 
mound, formed by the earth taken out of the ditch; these are called plain dead hedges, 


being made by cutting thethorns, or brush-woodof which they consist into certain lengths, 
and putting them into the earth. We call them plain, in opposition to other descriptions 


of dead hedges where more art is used, such as the dead hedge with upright stakes 
wattled, and the common plaited dead hedge, bound together at the top with willows ; 
of which the reader will be able to form a much better idea, than can well be conveyed 
by words, by observing the sketches. 1 


Fig. 2 1. represents a dead hedge inclining a little, placed upon the plain surface 
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5 AW 22, represents the common dead hedge, which is almost the only fence in several 
ol the English counties, with the thorns, or dead wood let into the earth about twelve 
or fourteen inches, and fastened at the top with willows or hazels. 

Fig. 23. wattled dead hedge, with strong upright posts, or what is n termed 
stack and rise, or in Scotland, stake and rue. 

This last, and the one immediately preceding it, form very handsome and it is 
only to be regretted that they are not permanent ones, seldom lasting above a year or 
two; this defect is complained of in many of the Reports, particularly that of Lincoln- 

shire, the words of Mr. Stone the surveyor are, page 34. Dead fencing supplies the 
40 place of live, which occasions an eternal expence to the occupier, 15t. in purchasing 
« the fencing stuff, and bringing it from a considerable distance; and 2dly, in the delay 
of his interest, by reason that the land occupied by a dead fence, might sustain a live 
« one, which would not only answer the present purpose; but in TO of Gerayang, 
* Mould be annually improving.” eee B e 
The truth of this observation cannot be disputed, as the soil and climate, in almost 
every situation where these dead hedges are complained of, are such that hedges of 

live plants would not only grow, but could be made at equal, perhaps less expence 
than these temporary erections, and with this advantage, that in place of decaying, and 
occasioning an endless loss and expence for repairs, they would be every year growing 
stronger, would require little expence to support them; and in place of the forlorn de- 
cayed appearance which dead hedges never fail to give a country, 10 would at once 
Shelter and ornament it. 

It cannot therefore be too strongly recommended to proprietdrs and farmers, in 
those parts where dead hedges are at present so much used, and so justly complained | 
of, to substitute live hedges in their place; the expence of doing so will be trifling, 
and the benefit arising therefrom immense. In carrying a plan of this kind into exe- 
cution, there is no occasion to throw such fields as are at present inclosed with these 
temporary fences open, quite the contrary, the dead fences ought to be preserved, till 
the young plants have attained such a strength, and size, as to enable them to form a 
good fence, without any auxiliary aid: in that way, the inclosure will not only be pre- 
served, but the dead fence; from the shelter it will afford to the young plants, will ac- 
celerate their growth, and render them much sooner useful, than they would otherwise 
be. This change of system would be at once pleasant and profitable to all concerned, 
the expence of inclosing, which is at present severely felt, would be done away, the 
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appearance of the country considerably improved, and the public benefited in a great 
degree: and as no doubts can be stated as to the practicability of this scheme, we trust 
that the bare mention of it, will be sufficient to dictate a better system of inclosing to 
those concerned. The idea entertained by some landlords, that, provided a farm is 
once let, with the usual burden upon the tenant of supporting the fences, the nature 
of the fence is of no importance to them, deserves the strongest and most pointed re- 
probation; indeed, it could scarcely be supposed, that men who have a permanent 
interest in the property would reason in this manner. There can be no doubt, if 
lands are let to a good tenant, for a term of years, that the landlord is certain of 


drawing his rent during the currency of the lease, whatever the expence of supporting 


the fences may be; but if this tenant is a man of sense, the offer he makes will pro- 
ceed upon the value he has in his own mind, formed of the nature of the soil, and the 
expence which must unavoidably arise from cultivating and sheltering it, and bringing 
the produce to market: the farmer who has not made, or is not capable of making 
such a calculation, can never be a desirable tenant to any proprietor; but if the te- 
nant possesses this necessary knowledge, the yearly rent he will offer for the farm, will 
be less in proportion to the sum, which he expects annually to expend in constructing 


or supporting these fences: we trust slender observation is necessary to convince 


intelligent proprietors or farmers, that the substitution of live, for dead fences, will not 
only make the inclosures more perfect, but will make an addition to the annual value 
of the property, equal to, if not greater than the expence at * incurred, in keep- 
ing these dead fences in repair. 

It. need hardly be added, that as the greatest value of these fences consists in their 


completing inclosures, and sheltering the young hedges, till they arrive at a certain age, 
| they should never be thought of, by either proprietors or farmers, exeopt for there or 


other temporary purposes. 
Of Live Hedges. — Live hedges are made either entirely with one kind of plants, 


or a mixture of different kinds, and for that purpose almost every tree or shrub, known 


in Britain are either wholly or in part employed. In a subsequent part of this Paper, 


some account will be given of each; but as there are certain circumstances common 


to all of them, and upon which the success of every attempt made to rear good fences 


will be found ultimately to depend ; this seems the roger place for _—— them. 


These circumstances are, 
18t. The plants suited to the soil and climate. 
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ad. The preparation of the soil. 
gd. The time and mode of planting. 
4th. The age of the plants. 
th. The size of ditto, 
6th. The dressing, or pruning of the tops and roots before * 
7th. Weeding, and hoeing ditto: 
8th. Pruning, and after management. 
gth. Filling up gaps in hedges. 
10th, Diseases to which _ plants are N 88 and the remedy. 


1st. Plants suited to the Soil, Climate, &c.—Upon the proper choice of plants 
suited to the soil and climate, where the hedge is to be made, the success of every at- 
tempt to inclose with live fences will be found to depend. A mind given to ob- 
servations, and capable of applying these observations to useful purposes, will receive 
considerable assistance upon this point by attending carefully to the indigenous 
trees, or shrubs, which thrive best, and attain the greatest size upon particular soils, 
and in certain climates: by an attention of this sort, many plants, which are seemingly 
of small value at present, e be rendered high ons by Pony 8880 wich | 
them. : 

But though an observation of chis kind will in some Wa e as a guide, and 
lead the person who makes it to certain useful practices, it is not always to be depended 
upon, as there are many situations where neither trees nor shrubs, fit for making hedges, 
are to be met with in an indigenous state, and even when ade are met with, Weir 

nature will not admit of their being transplanted. ; 
Fortunately in these cases, though nature affords no guide to assist us in the bos , 
of the plants, we will find sufficient direction from the experience of the country, by 
carefully noting the circumstances of soil and climate, under which certain plants that 
have been introduced into them have prospered, and either risen into trees, or made 
good fences. In the observations prefixed to this Paper, notice has been taken of the 
great loss which attends the fence, and the plants of which it consists, not being pro- 
perly adapted to the natural circumstances of the soil they are meant to inclose; 
many mistakes of this kind might be enumerated, especially in the more elevated 
situations, where great labour and expence have been employed to raise hedges of 


| hawthorn, which after many years care and attention, were found totally unfit for 
F 2 
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these inclement regions. In such situations, experience has now sufficiently proved 
that good fences can be reared in a short time, with beach, birch, larch, and the Hun- 
tingdon willow ; hedges of these, ought therefore to be the only ones used in hilly 
countries, or upon cold wet soils; the three first upon the dry soils, and the last, with 
the addition of poplars, upon such as are wet or marshy.—In the low country, how- 
ever, and in the less elevated parts of the uplands, the white thorn will be found the 
best upon all the dry, or moderately dry parts of the soil, especially the different kinds 
of loamy, sandy, or gravelly lands; upon clays, or cold wet soils, however, beach, crab, 
birch, poplar, willow, and alder may be used with advantage. The birch, poplar, alder 
and Huntingdon willow, are peculiarly calculated for the coldest, wettest, and most 
marshy parts; while beach, crab, &c. will be found to answer best upon the stiff clays. 
Hazel, sweet-briar, rowan tree, and indeed all the different kinds of forest trees, 
that are at present known to delight in dry soils, may also be employed for making hedges 
in the low lands with success; but whichever of these is used, they should if possible be 
without mixture. In the preliminary observations formerly referred to, notice is taken 
of the motley appearance, and small value of many hedges in England, made with these 
mixed plants: it is seldom indeed that any soil, however good, will be found equally 
favourable to the growth of plants, so very opposite in their nature; this circumstance 
alone will render their growth unequal, and of course make the fence faulty and de- 
fective; these defects in the fence, and incqualities in the growth of the plants, will in- 
crease with time, become every day more apparent, and be every day more sensibly 
felt; as the plants, that have thus acquired the ascendancy, will continue to keep it, 
"m and not only shade the weaker ones, and prevent them from enjoying the influence of 
the sun and air, but also deprive them of nourishment. Independent of these considera- 
tions, there is another of equal, perhaps greater moment, that requires to be men- 
tioned ; allowing the soil to be equally favourable to the growth of the-whole plants, of | 
|: which the mixture consists, there are certain plants which are highly inimical to the 
1 growth of others, when planted in their immediate vicinity; ivy and honeysuckle, for 
„ instance, when mixed with thorns, or other plants in a hedge, never fail to destroy 
| | such of the hedge plants as they fasten upon; indeed moss, which is known to be one 
| of the worst enemies to all hedges, 1s not more dangerous or more certainly ruinous ; 
"i even the different kinds of sSweet-briar, brambles, &c. have the same effect, and in the 
| | end never fail to produce a gap in: that part of the hedge where * grow, by cor 
roding and smothering the thorns. 
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2d. Preparation of the Soil for Hedges. The preparation of the soil for hedges, 
and even plantations, though at present shamefully neglected, is nevertheless one of 
those points intimately connected with, indeed essential to their success; except in a 
very few instances, however poor the soil may be, or however strong the cohesion of 
its parts, no attempt is made either to break that cohesion by tillage, or improve its 
quality by enriching or alterative manures. The young plants being for the most part 
laid upon the old surface, which has perhaps never been opened by the labour of man, 
and their roots covered with the earth taken out of the ditch, consisting very often, of 
the poorest and coldest till, or of earths loaded with iron, or other metallic im- 
pregnations. ä | EEC 
To those who have considered the matter with the amallest attention, the fate of 
such a hedge will not appear doubtful ; the surface upon which the plants are laid, 
will be so hard and impervious to the roots, as to preclude the possibility of their pe- 
netrating it; of course their only chance of either extending themselves, or procuring 
nourishment, is by spreading out between the surface, and the mound made by the earth 
taken out of the ditch, or by striking up into the mound, where, though the soil will be 
sufficiently open, to admit of this, the roots, in place of finding an establishment in a 
situation friendly to their growth, will very often be either starved or poisoned. 

In the culture of the grain, and the whole of our most useful and valuable vegetables, 
proper preparation of the soil by tillage and manures is deemed indispensably ne- 
cessary; and experience has sufficiently evinced, that upon the perfection of the tillage, 
and the quality and judicious application of the manures, che success of the farmer, 
or gardener, and the value of their crops, entirely depend. 

Is it not strange, that the same farmer who is convinced of the utility, nad necessity 
of tillage and manures for his other crops, and who would think himself. for ever 
disgraced, were he to sow a plant, grain, or any other useful vegetable, upon an un- 
| ploughed, dirty, unmanured field, should, without shame or compunction, commit a 
hedge, which is to form the inclosure of the field; and upon which a considerable part 
of its future improvement is to depend, to the earth, without any one of these aids ? 
Incredible as it may appear, this is certainly. the fact, unless, as has formerly been 
observed in a few instances, where better sense and stronger observation have dic- 
tated a different management. It being the uniform custom in most plans of improve - 
ment, be the quality of the soil what it may. to mark off the line of the fence, dig 
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the ditch, and commit the hedge plants to che earth, without any previous preparation 
either by tillage or manures. | 

Perhaps our dwelling so long upon this subject, may be thought by some a waste 
of words and time, and that we have been labouring to establish a principle, the 
truth of which few would be inclined to dispute ; but as the general practice is very 
opposite, and few people seem to be fairly convinced of the necessity, of paying proper 
attention to these points, we trust that the observations thrown out, will not be 
thought useless or irrelevant: what remains is merely to point out the proper way of 
preparing the soil for the reception of a hedge, in 0 a manner as to render it use- 
ful as soon as possible. 

In every instance where a hedge is to be made, the ground hould be previous 
prepared by a complete summer fallow, in order to destroy the weeds ; when this is 
accomplished, a certain proportion of dung, lime, or compost, should be laid on the 
tract upon which the hedge is meant to be planted ; after this is done, and the manure 
properly incorporated with the soil, a furrow should be drawn with a common plough 

about the end of November ; in this furrow the plants should be placed, and the earth 
thus impregnated with the dung, or compost, drawn up to, and trod firmly about their 
roots. When the soil has been previously cleared of weeds in this manner, and a 
sufficient quantity of manure bestowed, the hedge, if the plants are healthy, and suited 
to the soil and climate, may be committed to the earth, with every prospect of success. 
3d. Time and Mode of Planting.—Of whatever plants the hedge is made, they 
| ought always to be put into the ground, either before winter, or very early in the spring, 
before any vegetation takes place. In that way, if the plants have been carefully taken 
out of the nursery ground, and no material injury done to their roots by laceration, 
pruning, or otherwise; their growth receives scarce any check, and they make more 
progress in one year, than they would do in three or four years, under different ma- 
nagement. The beginning of November, or any time during the month of JR” 
seems the most proper time for planting thorns. 
The mode of planting differs in different places, and even in the same place, ac- 
cording to the nature of the hedge ; when hedges are made in the face of a ditch, 
bank, mound, or wall, the universal practice is to lay the plants horizontally, either 
upon the surface, or upon a paring of sod or earth, taken from it; and afterwards cover 
them in such a manner, as that about seven or nine inches of their length shall be 
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covered with the soil; and about three inches left projecting without it. In that way, suf- 
ficient room is left for the roots stretching out, and forming an establishment for the 
plant; while the part left projecting is so short, as not to be able to produce above two, 
or at most three good shoots, which from the smallness of their number, will be vigo- 
rous and useful; whereas, if a greater length had been left without being covered, the 
shoots would have been much more numerous, and of course weaker. 

The future value of the hedge, depending entirely on the number and strength of 
the first shoots the plants make; we have already hinted at the necessity of preparing 
the soil properly, by tillage and manures, in this mode of planting, viz. upon the plane 
surface in the face of a ditch, bank, mound, or wall, it is equally necessary as in any 
other, dung, lime, or compost, ought to be laid upon the tract, and pointed in with 
a spade ; and in place of laying the earth taken out of the ditch indiscriminately upon 
the roots of the thorns, care ought to be taken to cover them with the best of the 
surface mold: by such treatment, having a well prepared, well manured, bed below, 
and a covering of good earth above, the roots of the plants have not only abundant 
room to spread, but have also plenty of nourishment; this gives them a decided ad- 
vantage at their first starting, and enables them to make more progress in two or three 
years, than * would otherwise do in twice that time. 


Hedge upon the © common Surface. The mode of planting this hedge is very sim 
ple; a furrow about eight or nine inches deep is made with a common plough, upon 
the tract that has been previously limed and dunged; to render the furrow as clean 
as possible, the plough should be drawn twice along it; one labourer then goes along 

the furrow with a bundle of plants under his arm, which he drops in handfuls of six or 
Eight together at certain distances ; when he has gone over, perhaps a hundred yards 
in this manner, he returns to the farther end, where he began to drop the plants; and 

taking up the first handful, begins to set them in the bottom of the furrow, not in a 
direction perpendicular to the horizon, but inclining a few degrees in the same di- 
rection that the fence runs. These the labourer places, leaning against the perpen- 
dicular side of the furrow, at the requisite distance from each other, say, from four 
to six, or eight inches; having placed the whole of them in this manner, he covers 
them with the earth from the other side, or that which has been turned up by the plough; 
when this operation is finished, he sets a foot on each side of the hedge, and beginning 
at one end of it, goes slowly along, treading the earth close to the roots of the 3 
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the whole way; the soil is then pointed with a spade on each side, which finishes the 
operation: where the necessary pains have previously been taken to pulverize the 
soil, a single labourer will, with great ease and exactness, plant several hundred yards 
of thorns, or other hedge plants in one day. 

Another mode consists, in one labourer receiving the plants by two or three at a 
time, from another who carries a bundle of them, setting them in the middle of the 
furrow, with the top reclining a little; and drawing a quantity of earth from each side 
with his foot to cover the roots: when about fifty or-a hundred yards are done in this 
way, each labourer takes a common garden rake, and draws up a sufficient quantity 
of earth to each side of the plants; treading the surface with their feet as they go along, 
in such a manner as to bind the soil moderately, and at the same time set the plants 
in a straight line. 

A third mode consists in barrowing the tract of the hedge, or raking it with. a garden 
rake ; then stretching a line along it, laying out a furrow with the spade, and afterwards 
planting the thorns, and laying the earth to them, in the manner described in the two 
former methods. Laying out a furrow with the spade in this manner, admits of the 

work being done with great neatness and accuracy ; but it is attended with consider 
ably more labour and expence, and after all, Seems to possess no great n over 
planting with the plough. 

In some cases the hedge is planted with the dibble; but as we shall afterwards have 
occasion to notice, this pratice must be a bad one; for if the plants have the whole of 
their roots preserved, and are planted with a dibble, in place of the fibres being properly 
spread out, as they ought to be, they will be crammed together into a very narrow 
space, with their points staring upwards, or in other words, looking out of the soil, 
in place of dipping into it; or if by much pruning they are cut so close, as to be 

made fit for going easily into a dibble hole, their growth will sustain a severe check 
by such injudicious pruning; when hedges come afterwards to be spoke of, as making 
a part of any of the compound fences, the circumstances connected with the planting 
of each, will be more fully noticed. 1501 

Age at which Hedge Plants ks to be used. It is very common, especially 
where young hedges are made with quicks, to plant them of one, two, or three years 
old, seldom exceeding this last age. Plants of this description, when put into the 
earth at a proper season of che year upon land that is well prepared, and that are 
| afterwards carefully kept clean, and the earth soſt and loose, by regular. weeding 
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and digging, seldom fail to make good fences; such young plants, however, are long 
in a state of infancy, and require great nursing, and the most complete protection to 
bring them to perfection, and are liable to be either much hurt, or totally destroyed 
by many — . would produce little” or no effect upon older and stronger 
plants. 

It is the opinion of many sensible well informed people, that much time might be 
saved in the rearing of hedges, and the fence be much more perfect and useful, if 
older plants were employed for that purpose. Three years old is certainly the youngest 
that should be planted, and if they are even six or seven years old, so much the better: 
the prevailing idea that plants of that age will not thrive if transplanted, is totally un- 
founded; as with proper care they not only grow readily, but make excellent fences 
in one half of the time that younger plants usually do. With this additional advan- 
tage, that they are much less liable to be killed or injured by frost, drought, weeds, 
or the other causes that affect younger plants: thorns of six or seven years old, in 
place of being no thicker than a common straw, will be at a medium more than an 
inch in circumference; ve leave those who are Judges to determine, how far a plant 
of this last description will be superior to one of two en old, and how much 
sooner it will answer the purposes of a fence. | 
It is, however, very material to observe, that where plants of this age and size are 
used, the most complete care should be taken to preserve the roots as entire as pos- 
sible. When we come afterwards to speak of the pruring that is necessary, before 
planting the different kinds of hedge plants, we will have occasion to observe the 
mistakes that are at present committed i in that vu an the mischief that ensues from 
an improper use of the kniſe. 
Sie of Thorns or olber Hedge Plants. n mentioned the age that seems 
best calculated for the plants thriving, and forming a good hedge; we think it neces- 
sary to observe, that, when the plants are once obtained, they should be separated into 
sorts, according to their size and apparent strength, picking out the largest first, and so 
on downwards. This will be attended with several very material advantages, which 
those who have made observations on the subject, will very readily understand; plants 
of the same ze and strength when planted together, keep pace with each other; no 
one of them takes from the earth more than its own share of nourishment, of course 
the growth of the whole is regular and uniform; and the hedge, when arrived at a cer- 
tain age, becomes a substantial efficient . of an equal height throughout, and free 
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of any gaps : whereas, when no pains have been taken in assorting the plants, and 
they are planted promiscuously, great and small, strong and weak, the consequence is, 
that the strongest plants very soon outgrow such as are weaker, and not only overtop 
them, but also deprive them of that nourishment which they so much require; as the 
hedge advances in age the evil becomes greater; small stunted plants, and innume- 
rable gaps appearing throughout the whole line of the fence; these are interspersed 
with others remarkable for their strength and luxuriance; the whole conveying to the 
mind not the most distant idea of utility. The worst part of it is, that, when hedges 
have been thus neglected in the beginning, no pains nor industry on the part of the 
farmer, will be sufficient to render them useful afterwards ; there being nothing more 
difficult than that of repairing the deſects of a hedge, after the third or fourth year of 
its growth. | | 

This assorting of hedge plants has a farther advantage; namely, that of putting it 
in the power of the person who plants the hedge, to put down the large, strong, healthy 
plants upon the poorest part of the line of the fence, and to set such as are smaller 


and weaker upon the richer and more fertile parts. He has it also in his power, by a 


more careful preparation of the soil, and bestowing a greater proportion of manure 
upon the spaces where the small plants are set, to give them that nourishment and as- 
sistance which they require, and which would very soon enable them to form a fence, 


equal to that part occupied by the strongest plants. In an after part of this Paper, 
more vill be said upon this subject; at present it is only necessary to state, that in 


every case, it is desirable to have the plants of which a hedge is made, as nearly as 


possible of one size and strength; but as there is litile probability of meeting with a 


sufficient number of plants of that description, to complete a hedge of any considerable 


extent, much advantage will arise from assorting the plants properly, and placing the 


strongest and most healthy, upon the weakest and worst parts of the line of fence, and 
the smallest and weakest in the spaces where the soil is of a better quality, and contains 
nourishment sufficient to raise them to an equality with the stronger and larger ones. 

Dressing and Pruning of Hedge Plants before they are put into the Earth.— 


There is perhaps no part of the system of managing either hedge plants, or forest 


trees, before they are planted, more burtful and defective than that now . PUTHIRO.IR the 


common nurseries. 


It is a very common practice with nurserymen in the spring, when 5 1 to 2 


their ground for other purposes, to take up great quantities of thorns and other hedge 
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plants; and after pruning the tops, and cutting off nearly the whole of the roots, to tie 
them up in bundles, and lay these bundles in heaps till they are called for. In that 
mutilated state they often remain for many weeks, with the mangled roots naked and 
unprotected, exposed to every inclemency of the weather, before they are sold. The 
consequence is obvious ; the severe pruning by curtailing the number of the roots, 
and depriving the plants of the means of drawing their nourisbment from the earth, 
would of itself prove an effectual check to their future growth, even if they were planted 
immediately after this severe trimming ; by being allowed to remain so long ex- 
posed to the weather: afterwards, the tender fibrous extremities of the remaining roots 
are most of them destroyed, and when the plants are afterwards put to use, they are 
not only half dead, by being 30 long above ground, but are as it were insulated, and 
their connection with the earth cut off by the pruning and destruction of their roots. 
Under these unfavourable circumstances, they must remain in the ground till new 
roots are produced, during which period they suffer a total want of nourishment; and 
if the soil is dry, and much warm dry weather follows the planting of the hedge, many 
of che plants will perish, before they are capable of pushing out, and producing a num- 
ber of new roots sufficient for their support; accordingly, many of them fail from 
these causes; and numbers of hedges, which, under different management and with 
small trouble, would soon have been complete fences, ; are full of eps, and remain for 
ever after in an imperfect state. 

When thorns or other hedge plants are thus nel handled, oat Ste roots and 
tops so unmercifully cut off, they resemble cuttings more than plants, and must remain 
a very long time in the earth, before they are capable of sending out new wn, or 

cunring from it a quantity of nourishment adequate to their support. 
Were nurserymen and others to bestow the smallest attention upon the subject, 
common sense would dictate a very opposite treatment. Men of observation know, 
that in every instance where either trees, or herbaceous plants are to be transplanted, 
the more carefully they are taken out of the ground, the more numerous and entire 
their roots, and the sooner they are again put into the earth, the less check will they 
receive, and the quicker and stronger wilt they afterwards grow. If these obser- 
vations are just, how faulty and defective must the system we have just now de- 
scribed appear. Indeed, nothing can be more repugnant to nature and common sense, 
than to suppose, that when plants of any description, are removed from the situation 
in which they are growing, and sent to zuch a new establishment i in a cifferemt soil, 
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and perhaps a worse climate, they will thrive better by having their roots cut off, and | 
being almost entirely bereft of the means of obtaining nourishment. With equal 
probability might success be expected, from planting a colony with people, after 
having completely mutilated them, by _ off their hands, putting out their 
eyes, &c. &c. 

In place of this treatment, the deſects of . are so obvious, and the conse- 
quences resulting from it so hurtful ; no hedge plants should be lifted out of the nursery 
ground, till the day on which they are to be replanted ; and instead of digging them 
with a spade, by which they are often much injured, they should be taken up with 
dung forks, with strong round prongs, taking care to disengage the roots carefully. 
from the soil; and in place of the severe pruning and dressing already mentioned, 
every root, even to the smallest fibre, should be carefully preserved, and the use of the 
knife confined entirely to the necessary curtailing of the tops. Where this care is taken, 
and the plants put into the ground at a proper season, they will suffer no kind of check, 
and when the spring arrives grow luxuriantly. . 

Weeding and Hoeing of Hedges, Sc. Much of the benefit arising from an attention 
to the foregoing circumstances, will depend upon the after management of the hedge. 
Complete weeding, loosening, and laying new earth to the roots, for the first three or 
four years, are indispensable requisites; for whatever pains may have been pre- 
viously taken in dunging, and summer fallowing the soil, unless it is properly attended 
to, and kept clean afterwards, this dunging and summer fallow, in place of being 
useful, will prove hurtful to the fence; as the manure and tillage, by enriching and open- 
ing the soil, will encourage and promote the growth of weeds; which under circum- 
Stances so peculiarly fortunate, will become so luxuriant, as either to destroy or ma- 
terially injure the growth of the hedge, unless they are kept down by frequent and 
complete cleanings. These weedings are of two kinds, and ought to be conducted in 
two different ways.—lIf the weeds are principally annuals, a slight scuffle with a hoe 
will be perfectly sufficient; and this to be repeated as often as a new crop of weeds 
appears: but when the weeds in place of annuals are composed of root weeds, or in 
other words, of perennial, or biennial plants, the extirpation of these last will be 
attended with more trouble. With weeds of this description scuffling will not answer, 
as though the tops may be cut off by that operation, the roots remain, and not only 
furnish repeated crops of the same weeds, but also rob the hedge of its proper 
nourishment. In place, therefore, of scuffling and cutting off the tops of such weeds 
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with a hoe, the ground ought to be carefully dug with a dung fork, of the kind 
already described for lifting thorns ; an instrument of this sort 1s preferable to a spade, 
as it cuts none of the roots of the hedge, loosens the ground sufficiently, and at the 
same time admits of the weeds being readily and easily picked out. The first weeding 
of this kind that 1s given to a young hedge should be early in the spring, when, if it is 
completely done, there will be little occasion for any farther trouble during the 
season; cleaning at that period has a farther advantage, namely, that of loosening the 
soil, at the exact time when the roots are beginning to spread and extend themselves. 
Whereas, when it is delayed till the summer, the weeds have attained a considerable 
size, have deprived the hedge of much nourishment, and the opening of che soil then 
exposes the roots of the hedge to the parching heat of a summer sun. 

In the cleaning of young hedges, especially such as are situated in the face of a 
ditch or bank, it is the universal custom for the labourer to skim off the surface 
with a spade, and let it fall into the bottom of the ditch. This operation, though it gives 
the hedge an appearance of cleanness, is attended with some very considerable dis- 
advantages: repeated parings of that kind in the face of a ditch or bank, in a few years 
waste the front so much as in some degree to undermine the hedge, which after frost 
or wet weather is apt to slide and tumble down; the paring off and throwing into the 
bottom of the ditch so much earth, together with the roots and weeds it contains, 
very soon chokes and fills it up. 

When ditch and hedge comes to be mentioned, notice will be taken of the ne- 
cessity of constructing that fence in such a way, as that the hedge shall not project 
immediately from the front; but shall be placed upon a shelf, or what is termed a 
scarcement, of not less than twelve or fourteen inches broad. By such management the 

| hedge will run no risk whatever of being undermined, by the earth falling into the ditch, 
and may be kept clean with as much ease as a common garden border. The proper 
method of cleaning a hedge planted in this manner, seems to be, that of digging the 
border with a short-pronged fork in the spring, picking out such of the weeds as can 
be readily taken up by the hand, and afterwards raking it with a garden rake; this 
last operation, along with its making the surface smooth, and giving the work a finished 
look, will also bring out a great number of the smallest roots that had e the 

labourer's notice in digging it with the fork. 
Some imagine that, by a slight weeding once or twice a a year, for the first two or 
three years aſter the hedge is planted, they do all that is requisite ; this, however, is 
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a mistake, for though a hedge may, by care and attention for the first five years of its 
growth, attain such a height, as will prevent it from being smothered by the weeds, 
still it will suffer much injury from them, not simply by the nourishment they take 
from the hedge, though that must be considerable, but by the effect they have upon 
the lateral branches near the root, many of which they kill, and by that means render 
the fence open and naked at the bottom. Skilful hedgers are well acquainted with 
this circumstance, and very properly consider annual cleanings, and loosening the soil 


about the roots, as equally necessary to the welfare of the hedge, as the ney ope- 
rations of switching, pruning, &c. Kc. . 


The apparent trouble and expence of cleaning every description of hedges yearly, 
will no doubt present a formidable obstacle to the practice; but when properly con- 
sidered, this labour and expence will be found more apparent than real. For if a proper 
weeding has been given, when the hedge was first planted, and the earth well opened, 
the only trouble required afterwards, will consist in giving the ground on each side of 


the hedge, a slight scuffle with a hoe, a work at which a labourer will be able to do a 


very great deal in the course of a day. To this practice of keeping hedges: clean, 
with a view to promote their growth, is to be added another motive of equal, indeed 
of superior moment: round most of the inclosed fields in Britain, the space occupied 
by the fence is considerable, and as no part of this space is under the plougb, it is left to 
produce such plants as nature or accident may have brought into the soil; these, by 
being suffered to grow, and their seeds ripen yearly, are wafted by the wind into 
the adjoining fields; where they multiply beyond conception, and create an endless 


trouble to the occupier, rendering abortive a great part of the labour and expence 


incurred in fallowing. A person who is sensible of the advantage arising from the 
extirpation of weeds of every description, either in the fields, or their immediate 


vicinity, must feel a considerable degree of pain, to observe, about the end of summer, 


clouds of the winged, or bearded kinds rising from the side of every hedge or highway, 
with the slightest breeze of wind, and scattering themselves over the adjoining fields, 


which have been perhaps fallowed the year before, at a heavy expence: the evil is 


undoubtedly great, and affects the innocent as well as the guilty; it being no uncom- 
mon thing for the best farmers to have their fields rendered foul, by the wind blowing 
the weeds of their Slothful dirty neighbours upon them. The remedy is easy; let 
every farmer be obliged to cut down the weeds round the whole line of his fences, so 
early in the season as to prevent them from running to seed; and let the trustees in 
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every county, in making contracts for the repair of the public roads, bind the con- 
tractor to cut down the weeds annually, The labour of these — will be Aa 
trifling, their benefit to the public immense. 

In loosening the earth about the roots of JOSE whether old or young, it will 
be of advantage, if there is soil enough to admit of it, to lay up a few inches of it to 
the roots; doing this frequently, encourages them to push out branches near the 


bottom, which prevent them from growing thin and open, a fault to n * 


all hedges are liable, if due pains are not taken to prevent it. 

When a hedge has been planted in the face of a ditch, bank, or mound, with a pro- 
jecting space or scarcement before it, of sufficient breadth, a supply of new earth may 
be laid up to the roots every two or three years, from the sediment let fall by the 
water in the bottom of the ditch; this sediment is in general the richest of all soils, and 
as it is necessary to remove it from the bottom of the ditch, for the purpose of clean- 
ing the water- course: employing it in this way, not only saves the trouble of carrying 
it elsewhere, but promotes the growth of the hedge, and gives the fence a much more 


finished look. Upon the sides of highways, the same ching may be done with advan- 
tage not only to the hedge, but the road also: for though there may be no ditch to 


require cleaning, yet as most of the highways in Britain, have a greater or less declivity 
towards the sides, the decayed materials of which the road is made, together with the 
horse du ng, and other matters dropt upon it, are washed down from the top to the 
sides, where it accumulates in considerable quantities; shovelling this carefully up, and 
laying it to the roots of the hedge, affords the plants at once protection and nourish- 
ment. Where hedges are planted upon the plane surſace, the earth can be laid up to 
the roots with great ease; and at each cleaning, it certainly should de done, exe, roggee 
of doing so is trifling, the advantage considerable. | 
Pruning, and after Management of Hedges. Though a strict attention to the 
foregoing circumstances, during the infancy of a hedge, is highly necessary to produce 
healthy vigorous plants, a very considerable part of its beauty and future value will 
depend upon the pruning and after management that is bestowed upon K. . 
There is, perhaps, no part of the subject upon which a greater contrariety of opinion 
at present prevails, than the age at which the pruning of hedges ought to commence, 


che manner of that pruning, or the season of the year, at which it may be given with 


the greatest possible advantage, and the least risk; the practice with some is to prune, 
from the first year, not t only the lateral branches, but the tops also, and * as a 
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reason, that cutting off the extremities of the shoots contributes to the thickening of the 
hedge, by making them push out a great number of new ones. The fallacy of this 
argument, and the mischief with which the practice is attended, we shall elsewhere have 
occasion to notice. As to the manner of pruning, or the form of the hedge, these seem, 
with many, to be matters of indifference, no attention being paid to dressing them in 
Such a way as to have them broad at bottom, and tapering gradually towards the top; 


many of them being not only of one width from top to bottom, and not a few much 


heavier and broader above than they are below; it is obvious that such hedges can 
neither look well, nor be useful. The season at which they are trimmed is, in many 


instances, an improper one, for in place of choosing that time when the plants are least 


in danger of suffering from an effusion of their juices, which is either at a late period 
in the autumn, or very early in the spring, the pruning is given in the summer season, 
when vegetation is in its prime, and the plants are full of juices; the check and injury 
they must receive from having the whole of their extremities cut off at that period, 
may well be conceived. 


In speaking of the treatment of hedge plants before they are put into >the ground, 


notice has been taken of the necessity of preserving the roots as much as possible, 
and at the same time, shortening the tops: this last operation has two good effects; for 


by curtailing the top and branches, the roots have less to nourish ; and by leaving only 
two or three inches of the top above ground, in place of growing up with a single 
stem, it sends out two or three; and as these strike out from the plant so near the 
earth, each of them has the same effect, and strengthens the hedge as much as the ori- 
ginal stem would have done by itself, with this addition, that in place of one prop or 
support, che hedge will have three or four. - Aﬀter this first pruning, however, no hedge 
should be touched, or at least very gently, for some years; from an inattention to this 
circumstance, and the injudicious application of the knife or shears, at an early period, 

many young hedges are rendered useless, which, under different treatment, would have 
made excellent fences, with one half the trouble that was required to destroy them. 
The practice of cutting over the tops yearly, which is done with a view to render the 
hedge thicker and more perfect, is one of these mistakes which we would naturally have 
supposed common sense and observation would have sooner corrected; the effect pro- 
duced being, in almost every instance, the very reverse of what was intended: shorten- 
ing the main stem of a thorn or any other plant, makes it brush out a number of small 
stems immediately at the place where it has been cut; and if this operation is repeated 
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once or twice a year, every one of these is again subdivided, as it were, by sending 
out more branches; thus, in a course of years, during which, the hedge makes very 
small progress upwards, if it be examined, instead of being found to consist of strong 
vigorous plants, with a good main trunk, each reaching from top to bottom of the 
hedge, and a sufficient number of lateral branches throughout the whole length of it, it 
will be found, by such repeated cuttings, in the same stunted situation as certain young 
trees and shrubs, that are frequently cropped by sheep or cattle. From the repeated crops 
of young shoots, which the tops send out after every clipping, and the great quantity of 
nourishment necessary to support such additional numbers, the lateral shoots at the bot- 
tom, upon the strength and numbers of which the value of the hedge in a great measure 
depends, are tinted in their growth, and soon die; the hedge, of course, becomes open 
and naked at the bottom, and consequently useless as a fence. Where a hedge has been 
thus ruined, there is no remedy but cutting it over, close by the ground; this will im- 
mediately produce a number of healthy, vigorous, * stems, whicb, under proper 
management, will soon form a good fence. 

From the first year of planting, till che hedge has risen to the height of ſive or six 
ſeet, the main stems ought to be left untouched, and the pruning confined solely to the 
side branches, leaving chose next the root pretty long, and gradually tapering towards 
the top; this pruning of the side branches will make them send out many new shoots 
from their extremities, which, by repeated trimmings, will become so thick as to fill 
up every interstice from top to bottom of the hedge, while the main stems, by being 
left untouched, continue their growth upward, till they arrive at the necessary height; 
when they may have their extremities cut off with perfect safety. When a hedge has 
attained the wished for height, all that is requisite afterwards, is regular switchings with 
a hedge- bill, preserving it pretty broad at bottom, and drawing it gradually to a point 
at top; this form of a hedge is pleasant to the eye, is well calculated to stand the wea- 
ther, and by being thus above the nourishment that would have been wasted in support- 
ing a thick, bushy, overgrown top, is retained by the branches at the bottom, which are 
thereby strengthened, and their numbers considerably increased; while the trunk, by 
having no more exertion to make in an upward direction, becomes every year stronger 
and thicker, A hedge of this sort in full leaf has the appearance of a solid wall; and 
when viewed after the leaves are shed, presents to the eye a set of massy growing piles, 
80 strong and formidable, as to bid defiance to any attempts that may be made to break 


through them. Plate IV. fig. 29, represents a hedge trimmed i in this way. 
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Cutting down old Hedges.—The above directions and observations apply with 
strict propriety only to such hedges, as have been regularly attended to from the time 
of their being planted ; but as there are-innumerable hedges in the kingdom which, by 

being neglected, have grown up to a great height, have become open and naked be- 
low, and bushy and unmanageable at top, it is of consequence to point out the means 
of reducing such hedges to a moderate scale, and rendering them useful. This pur- 


pose ean only be effected by cutting them down, and procuring from their stumps a 1 : 
growth of new shoots, which, with proper management, will soon make a perfect fence, 3 ; 
If the fields inclosed by such hedges are alternately in pasture and tillage, the period most 1 A 
proper for cutting them down, is when the field is to be ploughed. Under a corn crop, 1 
the confinement of the stock is no longer an object; and by the time the field is again 
ö | brought under the plough, che hedge, if n treated, will bave acquired an 
'Y enough to become a good fence. 
This operation is performed in several Arent ways; in the first, the hedge is cut 1 
over, about a yard above the surface, and is left in that state without any other pains 3 0 
being taken with it; if it has originally been good, and the plants thick enough at bot- 5 5 
tom, this kind of cutting will answer the purpose perfectly well, and in a few years the pf 


hedge will, with proper dressing, become both a neat and a useful fence. Plate IV, 


hg. 3o, represents a hedge cut over in this way, with one year's growth of new Shoots 2 
upon it. 5 
N When there has been a a of plants, and the hedge i is cut over in the man- 5 
| ner above mentioned, innumerable gaps will appear, which, without some art, it will 3 
Þ be impossible to fill up. It has also this farther disadvantage, that if either horses or L 
|: cattle attempt to leap into, or out of, the inclosure, the sharp points of the stakes are 5 
| apt to run into their belly : this accordingly often bappens, and many valuable horses - 


and cattle are killed in that way. 
The second, and indeed a preferable mode of cutting down old 3 is to cut a 
fourth part of the plants over, to the height which the fence is intended to be made, 
and to bend down and warp the remaining three-fourths with these upright stems. Plate 
IV. fig. 31, represents a hedge done in this way, which very effectually cures the 
gaps and openness below, and with slight attention soon makes a good fence. 
The third way of cutting over old hedges, is to cut them close by the surface; this 


WW — practice, when the plants are numerous, and there are no gaps in the hedge, answers 
if very well; but when there is a deficiency of plants in any part of the hedge, the want. 
L 

1 

| 
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will be very apparent. This last mode, though much inferior to the one immediately 
preceding, is nevertheless greatly preferable to that first described, as the young shoots 
sent out from the stumps, by being so near the ground, will in some measure remedy 
the defects occasioned by the want of original plants; whereas, when the old plants 
are cut at the distance of about a yard, or four feet above the surface, the young 
shoots produced by the cutting will be so high, as to leave the hedge open below. 
The last way of cutting down old hedges, and which, by the by, is but very little 
practised, is first to cut them down even with the surface, and afterwards to cover the 
stumps completely over, with the earth taken out of the ditch, or from the way side. 
When this is carefully done, every single root sends out a great number of young, 
vigorous shoots, which, by branching out from the stump below the surface, each of 
them sends out roots, and acquires an establishment for itself; by that means the bot- 
tom of the hedge becomes so thick, that neither 1 el nor indeed any animal, 
can find its way through it. LS 
In whichever of these ways the hedge is cut down, the directions formerly given for 

the management of young hedges, should be strictly attended to, as soon as the young 
choots have made some progress; that is, the side branches should be trimmed, and 
the hedge put into a proper shape,' preserving it broad and full at bottom, and tapering 
gradually towards the top. The same caution is also to be observed with regard to the 
upright shoots, none of which should be shortened till the hedge has attained the wished 
for height. It is surprising what close beautiful fences are raised, in this way, in a few 
years from the stumps of some overgrown useless hedges; which, at the same time, with 
their being naked below, and of course faulty as fences, occupied four times the space 
they ought to have done, to the great loss both of the proprietor and farmer. 
 Theobservations formerly made, with regard to the proper season for pruning and 

switching young hedges, apply with equal, indeed greater propriety to the cutting down 
of old ones; as, if this operation is done at an improper season, from the largeness of 
the stumps, the extent of wounded surface exposed to the weather, and other circum- 
stances, the plants are in imminent danger of being destroyed: indeed this very often 
| happens when, through ignorance or inattention, the proprietors of hedges have them 
plashed or cut over during summer. It is unnecessary in this place to enter into any 
digression as to the use of leaves and branches, to plants of every description; it is 
sufficient ſor the present purpose, to state what experience and common sense have 
abundantly proved; viz, that the loss of either, especially when the plants are in a 


oy Neg 
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growing state, and the juices circulating through them, is in most cases attended with 
the destruction of the plant; indeed the thing speaks for itself, the juices of the plant, 
instead of being employed in nourishing the top and branches, flows in great abun- 
dance through the section of the trunk, and by finding so ready an exit, draws from 
the root a quantity of nourishment, far exceeding the proportion required for its former 
support: by such an unusual drain, the plants are exhausted, or, as is commonly said, 
they bleed to death. It is to be observed, however, that every description of plants, 
are not equally affected by a summer cutting; those that are most juicy and succulent, 
and have the largest circulating vessels, always suffering more, than such as are of a 
harder texture, have smaller pores, and less sap circulating through them. The birch, 
larch, poplar, willow, and in general all plants that contain a large proportion either 
of resinous or saccharine matter, are to be ranked in the first class; the different kinds 
of thorn, crabs, &c. &c. belong to the second; the former are almost infallibly killed 
by a spring or summer pruning, while the same operation is often practised upon the 
latter with liule apparent injury. | wal] 55 Tp 
But though we thus readily admit, that one description of plants will survive an ope- 
rauon, by which others would be killed, it by no means follows, that they are not in- 
jured thereby; there are, indeed, too many proofs to the contrary, as in almost every 
county there are thorn hedges met with, that have been plashed or cut over in summer, 
and which, though they have not died in consequence of the operation, yet by the loss 
of juices, and the exposure of their naked trunks, and wounded extremities, to he 
parching rays of a summer sun, have been so much weakened as to prevent them from 
putting out new shoots, and have ever afterwards remained in a naked state, exhibiting 
an appearance no way better than that of a dead hedge. This picture is the very reverse 
of what, under different treatment, would have been the case; as, when the old plants 
are cut over at a proper SCASON, a healthy luxuriant crop of young shoots never fails 
to be produced. 

The proper season for cutting over hedges is either at a late n in the autumn, or 
very early in the spring; at both of these periods the plants are equally safe from in- 
jury; at the former, the juices are retiring towards the root, and early in the spring 
they have not begun to rise. In either case, no danger whatever can arise from the bleed- 
| ing of the plants, as, long before the circulation takes place, the wounds occasioned | 
1 by the cutting will be completely healed ; all cuttings or vimming: ought therefore to 

bi be done at one or other of these seasons. 
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Filling up Gaps in Hedges. When young hedges are planted, if the plants made 
use of are of a nature suited to the soil, the hedge may be kept free of gaps with very 
little trouble; for that purpose it is necessary, about the end of the first autumn 
after the hedge has been planted, to examine it carefully throughout its whole extent, 
take out such plants as are either in a decayed sickly state, and those that are actually 
dead, and fill up the spaces they occupied with the strongest and most vigorous ones that 
can be found; where this, care is taken for the first two or three years, there will be 
no defects in the hedge, which will be uniformly thick and strong throughout. Thus 
far, of young hedges : but when old hedges are meant to be cut down, that have many 
gaps or open spaces in them, so wide as to prevent the possibility of the young shoots 
filling them up, some expedient must be had recourse to, in order to render the fence 
complete. This purpose may be answered in different ways; the easiest, and in- 
deed the most common method is, for the hedger, when he comes to a place where any 

of the plants are wanting, to take one of the strongest plants next to it, and after giving 
it a gentle stroke with the hedge-bill, to bend it across the opening, and entwine it with 
the thorns on the opposite side; indeed, as has been already stated, some have a cus- 
tom of cutting down only a fourth part of the stems, and warping the remainder with 
these, which appear like stakes drove into the earth. Where the hedge is shortened to 
within three or four feet of the ground, both of these answer pretty well; and che open- 
ings, which would otherwise have been left, in some degree filled up: but when the old 
hedge is cut close to the earth, other methods of supplying the defects become neces- 
sary. One very simple, and at the same time very effectual mode, consists in first digging 
the ground pretiy deep with a spade, and taking one of the strongest plants on each side 
of the opening, that have been purposely left uncut, removing the earth from their 
roots so much as to loosen them, and admit of their being bent down, and laid close io 
the earth in the opening, as represented in Plate III. fig. 24; they should then be 
fastened down with wooden hooks or pins, and entirely covered throughout the whole of 
their length with earth. Where this is properly executed, the plants so. laid down, send 
up a great number of young shoots, which very soon fill up the vacancy: where it is 
practised upon a hedge that is cut over close by the surface, no other care is re- 
quisite; but when it is done with hedges, that are cut at three or four feet above it, 
there will be a necessity for placing a temporary paling in the gap, to protect the 


young shoots from injury, till they acquire a sufficient degree a srengh, as represented 
in Pl. IV. fig. 23. 
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There is scarce any thing attempted by farmers, in which they are so unsuccessful, 
as in the mending of hedges; in some cases the defect is attempted to be supplied 
with young plants, which from want of attention very seldom succeed, as they are 
not only shaded by the strong old plants on each side, but are also deprived of their 
nourishment, by their roots spreading into the vacant space. | 
| To render an attempt to mend the defects of an old hedge, with young plants, sue- 
cessful, two things are absolutely necessary; the first is, that the whole of the roots of 
the old plants, which extend themselves into the opening, shall be entirely cut off; the 
next, that the hedge shall be cut down close to the earth, for at least a yard or more 
on each side of it. By cutting away the roots which extend themselves into the 
opening, the young plants are prevented from being robbed of their nourishment ; 
and cutting down the old ones, for a little distance on each side, keeps them from 
being shaded, and allows them to enjoy the full benefit of the light and air: cutting 


down so much of the old hedge, no doubt, renders the opening larger, and of course 
requires more paling to supply che defect; but this extra expence will be more chan 


compensated by the success with which i it will be attended. 5 5 PAL 

In many instances these vacancies are filled up with dead wood; indeed it is a 
common practice after a hedge is dressed, to cram the greatest part of the prunings 
into these spaces, and under the bottom of the hedge, where it is any way open or 
naked. The most perverse imagination could hardly suppose any thing more absurd; 
for if it is the wish of the owner, that the plants on each side, should send out new 
branches to fill up the openings, the purpose is completely defeated by cramming 


them full of dead brush-wood, which not only prevents the extension of the branches, 
but from the violence and injury that is committed in thrusting in dead thorns, the 


plants are often materially hurt; and when this brush-wood decays, the opening, in 
place of being diminished, is considerably enlarged ; the mischief is the same, where 
they are thrust under the hedge, the practice of which when continued never fails to 
render it naked at bottom. The use of stones (represented in Pl. IV. fig. 27.) for 
mending hedges, is equally absurd and pernicious; where dead wood is used in the 
way above mentioned, the hedge instead of being improved is made worse. The 


utmost that can be said of stones is, that though they do no additional harm, the hedge | 


is not bettered by them, and from the opening being filled up in that way, the defect 
is perpetuated, and both the usefulness and beauty of the fence impaired. 24 Ip 
In some instances where the attempt has been made, the defects of grown up 
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hedges have been 'very completely, and indeed almost immediately repaired, by 
planting strong beeches in the openings; these should be at least six or seven fect in 
height, and should be supported by a couple of pieces of coarse paling, put across 
the opening. If planted early in the winter, they suffer no check whatever, and grow 
so vigorously in the spring, as to fill up the Vacancy the first season, (see Pl. IV. 
fig. 26). 

The envi in this, as indeed in every other case where young plants are used, chould 
be well dug, and enriched either with dung or compost ; the plants should be the 
healthiest and strongest that can be procured, and the whole of their roots erke 
preserved 

Diseases of Hedge Plante.— The princi rs disease to which hedge plants, especially 
thorns, are liable, is being covered with moss; which, when it arrives at any con- 
siderable height, gradually destroys them. Upon certain soils such as fill, or cold 
wet clay, every description of woody plants are subject to this malady, and as it is 
evidently owing to the nature of the soil, it becomes a matter of importance to be 

able to apply a proper remedy. | | 

| Lime is well known to be unfriendly to the growth of every description of moss, 
and in every instance where it is applied the moss disappears. This circumstance 
once known, furnishes a cheap and effectual remedy, both for preventing the disease 
_ young hedges, and curing it upon such as are grown up, y 

If the hints formerly thrown out, with regard to the preparation of the soil before 
a young hedge is planted, are properly attended to, and a sufficient quantity of lime 
incorporated with the earth; let the former quality of the soil be what it may, its. 
nature will be so much altered, as effectually to secure the hedge from every risk of 
being hurt by moss. | 

| The same remedy may be applied with ahh: success to old bed. that are over- 
run with this vegetable vermin ; and in which, though there may be plants. enough 
in the ground, yet they are of no value, from the want of branches. To recover such 
| hedges, and render them afterwards good fences, they should be cut down close by the 
surface, cleared completely of weeds, and the earth well dug, for at least half a yard. 
on each side of the roots. After this operation, which should be done about the end 
of autumn, the spaces so dug should be well limed upon the- surface, it should be 
suffered to remain in that state during the winter, and early in the spring dug again, 
and the lime pointed in and incorporated with the soil. In the cases where this has. 
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been done, the plants have sent out a number of useful vigorous shoots, which soon 
made good hedges, and no moss has afterwards appeared. It is from these experiments 
to be presumed, and we hope experience will confirm the idea; that in every case 
where either trees or hedge plants are infested with moss, the use of ume in the way 


pointed out, will prove a sufficient remedy for the evil. 


Before quitting the subject of hedges, we beg leave to mention the practice of 


many of the English counties, where it is common, after the plants have attained the 
wished for height, to cut their stems about half through, within a few inches of the 


bottom; then bend them a little down, all in one direction, and bind them together at 
top with willows, as represented in (Pl. IV. fig. 28.) This, when properly executed, 
forms a very pretty neat looking fence, but is liable to several objections. In cutting 


the plants so near the root, unless great pains are taken, there is a chance of cutting 


them too much, indeed in some instances they are cut through altogether ; the value of 
the hedge is by that means lessened, and gaps appear in many parts of it.— The 
binding at top being of dead wood soon decays, and the plants either rise up, if they 
have not been very much cut, or if the cutting has been deep, they are apt to be blown 
to one side, and even broke over by the wind. Owing to these causes, many hedges 
where the plants are sufficiently numerous and healthy, and which with little trouble 


would have formed beautiful and useful fences in a short time, have their value im- 


ann and are rendered faulty and defective. Foros” 

Cutting the stems too much, subjects them to another evil; namely, the micchief 
arising from heavy falls of snow, which when the quantity is considerable, especially 
if there is a high wind to accumulate ; it about the hedge, it is en rend down, 
and many of the plants broke entirely over. | 

The practice formerly noticed of cutting one-third of che stems over, at the bai of 
about four feet from the surface, leaving those as standards, and warping them with the 
others that have been left of the full length, makes a much stronger fence, and one 


that is less liable to injury, either from the attempts of cattle, or from the wind, or 


heavy falls of snow. What adds to its value is, that the warping and binding of the 
bushes being done with live wood, in place of decaying, as is the case when willows 
or hazels are made use of, grows stronger with time, and the plants are in the end 
50 completely interwoven, as to form a fence wu nothing can exceed, either for 


closeness or durability. 


The way in which this en is commonly done, 1s \ Hable to one objection 
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however, it being customary to trim away the whole of the branches, before the stems 
are bent down ; this renders it no doubt a much easier business for the workman; 
but it materially injures the hedge, leaves it thin and open in many places, and gives it 
not only an unpleasant appearance to the eye, but makes it less useful as a fence. This 
defect is not in general repaired for a year or two; whereas, by leaving as many of 
the side shoots as possible, upon that part of the plants that are to be laid horizontal, 
and, after the whole hedge is warped, trimming it neatly with a hedge-bill, it will form 
at once a solid and useful fence. PI. IV. fig. 30, and g1, represent hedges done in 
this way. 

It should never be forgot, that in every operation of this kind, when old hedges are 
either cut over, or bent down, the ground on each side should, as soon as circum- 
stances will admit of it, be completely dug, cleared of weeds, and the earth laid up to the 
roots of the plants. It is truly surprising what numerous, and luxuriant shoots the 
stumps send out, when managed in this way. While, on the contrary, when these ne- 
cessary operations are neglected, fewer shoots proceed from the old trunks, and of 
these few, a considerable proportion are choked by the weeds, 


| Hedge Plants. 


Throughout the Island, almost every description of plants, whecker 1 trees or r shrubs, 
are made use of for hedges; in some cases the hedge is made entirely of one kind of 
plants, in others of two or more; and in not a few instances, it consists of a mixture of 


all the different kinds. The eving list comprehends those chat are principally used 
for that purpose: 


1. White thorns. 10. Larch. 
2. Black ditto. 11. Hazel. 
3. Crabs. 12. Privet. 
4. Briars. 13. Allar, or alder. 
5. Holly. F 
8. Beech. 15. Whins, or furze. 
7. Willow. 1.6. Brambles. | 
8 'S. Birch. 17. The mulberry. 
9. Poplar. 18. Miscellaneous articles. 


It bas been observed, that a hedge i is sometimes composed of one kind of plants 
only, and sometimes of a mixture of different kinds. | 
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The inconvenience of mixing different plants in the same hedge is very obvious; 
shrubs, or trees of different kinds, if put into the same hedge, neither grow equally, 
nor are in leaf at the same time; by this means both the appearance, and usefulness 
of the hedge is hurt. It is disgraceful to observe the motley mixture of plants, that are 
crammed into many of the hedges in England ; especially that description known by the 
name of Hedge-and-bank. This seems to be the oldest kind of inclosure known in 
England, and is beyond dispute the worst. The plants employed, are commonly a 

mixture of hazel, elder, sweet-briar, honeysuckle, &c.; these from their nature, most = 
of them wanting prickles, and growing so unequally, are ill calculated either to con- 3 1 
fine the stock while the field is in pasture, or protect the crop from injury, when it is 
under the plough. This disadvantage both proprietors and farmers are sensible of; 
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but though the remedy is easy, yet so indolent are they, and so much wedded to old E 
customs, that it is almost impossible to stimulate them to any exertion. I ; 
In those counties where this kind of fence is 80 common, these high banks of earth 2 
might be converted into a valuable and lasting source of improvement for the fields = 
which they surround; good earth of every kind is known to act as a manure, especially > 


if it has been any time raised above the common surface, in the form of banks, or mud- 
walls; perhaps in most of the fields inclosed in this way, a quantity of valuable earth 
mi ght be procured, sufficient to cover the whole surface to a considerable depth; and 1 
aà beiter ſence raised upon the foundation, in a few years. These fences should con- A 
sist entirely of one species of plants, unless where a few willows, or hazels are wanted £ 
to bind the hedge together. Having enumerated the plants at Ren. in use, we pro- 1 
ceed to take some notice of each separately. 


Mbite Thorns.—White thorns, or quicks, as they are commonly called, are aq 
0 reared with great ease, and under proper management soon make useful and handsome I 2 
1 Tences upon all dry soils, provided the situation is not too high and exposed. In such 2 +] 
|| places, though the plants do not pe rish entirely, they never attain the strength e or vigour "HY | 
i necessary to make a good fence.* | 
3 | In cases where the natural surface of the ground 1s rather too moist for white thorn, the excess 


of damp may be carried off by a ditch on one side of the plants in the usual way. 
In marshy situations where a ditch on one side would be insufficient to lay the soil dry enough 
for the success of white thorns, it ought to have a drain on each side of the bank on which the thorns. 
grow, and which would be particularly favourable ſor the growth of ash poles. a 
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In every case where thorns are planted upon the common surface without a ditch, 
and upon dry ground that has been previously prepared by dung, lime, &c. they grow 
better than where ditches are used; because, as was formerly observed, the ditches 
terve as open drains to carry off the moisture, a circumstance which in dry seasons 
is often very detrimental to the growth of the hedge. 


Except weeding, the thorns should not be touched for the first four or five years of 


their growth, unless it be to crop the most luxuriant of the lateral shoots; at the end 


of chat time they should be completely trimmed, and put into shape, leaving the top 
shoots untouched, till the hedge attains the necessary height; when this stem ought 
also to be cut over, and its farther growth upwards prevented by regular yearly cuttings. 
This treatment, and its good effects, have been already so fully and particularly de- 


scribed, as to render any addition to what is here said unnecessary. 


Black Thorns, Crabs, Briars, &c.—These plants should be treated in nearly the 


same manner as the white thorn. There is, however, one remarkable difference be- 


, which is, that both the crabs and black thorns will thrive, and become 


good fences, in situations where the white thorn would perish: upon ills, and cold 
clays, for example, many fields of that description are completely inclosed with them, 
' which could never have been rendered fencible, if white thorns had been employed. 


Holly.—The holly, when properly attended to, forms a thick and beautiful fence, 
and has an advantage over most others, in affording the same degree of shelter at all 
seasons. It grows well upon all soils, but particularly upon deep and moderately dry 
loams. Its progress is, however, slow even in the most fortunate situations, which 
renders it unfit for common use; unless in pleasure grounds, or places where taste or 


fancy require it. 


Beecb.— Hedges made with this plant have not hitherto been very common; they 


are, however, fast coming into use, and perhaps will soon be the only kind employed 
in the uplands, or upon the cold wet soils in the lower districts of the kingdom; for 
these situations, so far as the experience of several parts of Scotland can ascertain ; 


that point, they are remarkably adapted. 
In East Lothian there are several tracts of land, the toil of which i is of a very in- 


ferior quality, that have had their value greatly increased, by inclosing them with beech 
hedges, upon which thorns were formerly tried without success, and much trouble and 


expence incurred in the attempt; while the beeches, which originally cost no more than 


the thorns, without any trouble very soon become good fences. Any with their 
I 
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growing so readily in these unfavourable situations, they possess a property well suited 
to a cold or exposed country; namely, that of preserving their leaves through the 
winter, and indeed till an advanced period in the spring; by which they afford shelter 
to the grazing stock, and also to the pasture in the early part of the season, when it is 


apt to be hurt by the cold nipping frost winds. 


Bircb.— The birch is peculiarly adapted to cold clays, N > where i it ideen fails to 
thrive, and form a good fence; some caution, however, is necessary as to the ma- 
nagement of it. In all cases where it is intended to cut or plash it, the operation 
should be done about the end of autumn, as the juices are at that time retiring to the 


root, and long before the circulation is again renewed, the wounds are healed: whereas, 


when the cutting is deferred till the spring, or beginning of summer, when the cir- 


culation is going on, the juices flow out by the wound, and continue to run off in that 
way during the whole of summer; by which means the plants are so weakened and 
exhausted, that many of them die: a misfortune which 1 is AY prevented by cutting 
about the end of autumn, or during the winter. 


01 illows, Poplars,—Upon all wet or marshy grounds, these plants thrive and are ex- 


tremely useful, in completing inclosures in many situations, where other plants would 
either perish entirely, or remain ina dwarf stinted state. In Huntingdonshire, and several 


of the fenny parts of England, these plants, in conjunction with the alder, form almost 


the only description of live fences that are met with: their value in these parts is well 


known; and in every similar situation throughout the kingdom, if proper trials were 
made, they would be found equally useful. Hedges made with willows, have an ad- 
vantage over almost every other, as, after the hedge has arrived at a certain height, 


and is properly laid down and bound together, the young $hoots may be annually : 
taken off, and sold to basket-makers for a considerable sum of money. They have 
another obvious advantage, vix. the ease with which they are propagated ; being raised 


from simple cuitings, without any other trouble, than that of merely sticking them into 
the earth. Wheae this is practised, and in most situations it may be done with great 


ease, the farmer or proprictor will not only have his fields inclosed, but the fence 


will be converted into a source of revenue, by the sale of the young shoots yearly. 


Where the Huntingdon willow is used, a farther emolument may arise to the pro- 
prietor, by allowing a certain proportion of the plants to run up into trees; with very 


* It is the only plant which succeeds in the sandy rabbit warrens of St. Leonard's forest, Sussex. 
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little care they soon arrive at a great size, and are of considerable value; the wood is 
soft, easily wrought into any form, takes a fine polish, and can be stained of any colour. 
These qualities render it a great acquisition to cabinet- makers and others, in the 
making of fancy articles; its introduction in these branches, would in a great measure 
set aside the use of satin wood, and several other kinds brought from the Spanish 
Main, and the East Indies, which at present cost a great deal of money, and: are in 
no respect preferable to the Huntingdon willow. 

The use of villows, poplars, &c. is not confined solely t to wet or marshy grounds, 
they thrive upon almost every soil; and, indeed, make more progress upon such as 
are moderately dry, than upon wet lands ; upon the latter, however, they grow better 
than any other plant, and on that account deserve a preference. 

There is one circumstance connected with the use of willows and alders, that de- 
serves particular notice. Both of these plants contain a very great proportion of 
saccharine matter, which under proper management might be converted to some 
useful purpose. In speaking of the birch, the same circumstance ought to have been 
noticed, as that plant also abounds with saccharine juices: from all these plants we 
have been able to produce fermented liquors of a good quality, and even to distil | 
spirits. Trials diligently made upon them by persons of skill, may perhaps lead to 
very important consequences, and be the means of lessening the dependance of Great 
Britain upon the West Indies, for some of the productions brought from that 
quarter, 

Hazel, Elder, &c,—These Shades grow well upon all dry soils, and if properly 
managed by laying, wattling, &c. produce wood enough to form a very sufficient 
fence ; but their want of prickles renders them less eligible than thorns.* 

Where the proprietor is disposed to take the necessary trouble, the hazel may be 
rendered very useful, by cutting the hedge within four feet of the surface, every 
second or third year, and selling what is cut off to coopers or basket-makers : hazels 
0" well known to make the best and most durable be, and generally e a high 

price for that purpose. 


Larch, —T he larch has not hitherto deen much used as a hedge plant; from its 


* The Elder possesses a property, which along with the beauty of its flowers, will give it a pre- 


ference to most other plants 1 in many situations; 3 namely, that of 1 its being propagated from cuttings, 
with as much ease as the common willow. 


> 
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growing so readily, however, and bearing the operation of clipping so well, it seems 
very much adapted for that purpose.—In exposed situations, where thorns would 
ſail, the larch will be found an excellent substitute, and many fields may be inclosed 
with it, that would otherwise remain open. 
Where it is intended to inclose a field with larches, the plants made use of, should 
=: be at least seven years old; and the strongest that can be obtained of that age. They 
in should be taken up in the most careful manner, preserving the whole of the roots, and 
kt planted in a trench, where a considerable quantity of dung or compost has been put. 
. The most proper season for this operation is about the end of November, or in the 
early part of January ; at either of which periods, if they are carefully lifted, and re- 
| planted without any destruction of the roots, they will suffer no check whatever, and 
i o_ nun and vigorously in the spring. 5 
| en a line of hedge has been completely planted with larches, of the age and size 
| above mentioned, they should be bent down, their tops properly entwined, and the 
zide branches afterwards trimmed with a pair of shears: this operation, by cutting off 
the extremities of the lateral shoots, will cause them to brush out a — number of 
new ones, which will soon render the hedge very thick. 

But, if it should be preferred to allow the plants to remain upright, i it may be done; 
the hedge will in that case look better, but will not so soon be useful. It may, how- 
ever, be strengthened and protected for a time by a slight paling ; and when the plants = 
have attained a proper size, their side branches may be so interwoven and bound to- 1 1 

'F | gether, as to make a very good hedge. It is, however, worthy of notice that the tops : 

rw ought never to be allowed to exceed the height of six feet; because, after they pass 1 
that height, the wind has so great an effect upon them, as to destroy any binding that . Lo 
may be made with their lower branches ; cutting the tops has also another beneficial | 
effect, namely, that of making them push out more vigorously below. 13 11 5 3 | : 
Larches have, however, one defect in common with hazels and some other plant, == 
viz. the want of prickles, which certainly impairs the value of any tence made with = 
them; as neither sheep nor cattle are disposed to reapect any hedge, « so much = 3 | : BY 

those that are made with prickly plants. 1 
Whins, or Furxe.—In speaking of the plants adapted to the different soils, is was 
observed that some benefit might arise from noting, particularly the indigenous plants 3 
that grow, and attain perfection, in various situations. There is perhaps no kind of 1 
fence to which this observation is more strictly applicable than whin hedges; that plant 1 
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being known to grow spontaneously, and attain a great size upon Soils, and! in climates, 
where scarce any other would live. 

In all cases, therefore, where whins are found growing naturally, and of any con- 
siderable size, hedges of them may with safety be attempted ; but as the whin seldom 


grows to any considerable height, hedges are not often made with it, either upon the 
plain surface, or in conjunction with a ditch. It is generally upon the top of a pretty 


high bank, or mound of earth, that whin hedges are sown ; these banks have some- 
times an equal slope on both sides; in other cases they only slope on one side, while 
the other is perpendicular, and faced with stone or turf. Pl. IV. fig. 32. repre- 
sents a whin hedge upon a bank faced with stone, and Pl. V. fig. 33. one upon 
the top of a bank faced with turf. This fence, when a sufficient number of plants can be 
reared, and brought to perfection, is a very good one, and from its numerous prickles, 
very effectually prevents both horses, sheep, and cattle, from attempting to break 
through it. 2 . 

It has however one defect, and that is considerable; being raised a good deal 


above the common surface, the plants are exposed to many accidents, arising from 


drought, frost, &c. ; accordingly, it often happens in severe winters, that whole lines of 


whin hedges are killed at once. In the severe winter of 1794-5, numerous instances 
of that kind happened, both in the North of Scotland, and in some of the Northern 
counties of England; by which many fields that were, before the commencement of 


the winter, completely and substantially inclosed, were in the spring, from the frost 


destroying the plants, left in a naked exposed state. The Author of this Paper had 


occasion to see many instances of this kind the following summer, and heard much 


murmuring and regret amongst those concerned on that account: all of them alleg- 
ing that thorns would have stood the winter infinitely better.“ That they were mis- 
taken 1s very certain, and that the failure of the hedges, was owing more to their being 
raised so high above the common surface, and thereby exposing the roots to the 


operation of frost, drought, &c., than to the nature of the plants of which they were 
composed; this is abundantly confirmed by remarking what happens in England. In 


severe winters, that description of fence, which we have already had occasion to 


notice, by the name of Hedge. and- bank (or hedge on the top of a bank), and which 
consists of a mixture of OO every tree or " hedge plant now known, 1s very often 


® Whins or furze, are also of various s:kinds ; 3 N it IS believed that the Scotch are banden, and less 


able to be Injured by the frost, than the English. 
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completely destroyed. The misfortune in both cases is owing to the same cause; 
namely, that of being raised so much above the common surface, having their pas- 
ture so much curtailed, and their roots so much exposed. 


In making whin hedges, it has been disputed whether sowing che seed, or transplant- 


ing, is the most eligible. If it were fairly ascertained, that whins could be transplanted 


with safety, there can be no doubt, that hedges would be much sooner made in that 
way than by sowing.—A few experiments very carefully made, and which were com- 
pletely unsuccessful, go a great way to destroy the idea of whin hedges being reared 
in any other way, than by sowing the seed: whins, it is true, if taken out of the earth 


either at a late period in the autumn, or very early in the spring, and immediately 
replanted, will continue to grow afterwards, especially if their roots are completely pre- 


served, and perhaps a ball of earth taken up along with them ; but notwithstanding 
every care that can be taken, they very often die: the wood is of a hard crabbed 
nature, close in the pores, and sends out new roots very reluctantly; in that way, unless 


the season is very favourable, they perish entirely. In short, it would appear that 


the whin does not agree with transplanting, that it often fails when the trial is made, 


and that the only certain way of rearing good whin hedges, is by sowing the seed, 


which, though it requires considerable time and care to bring the plants to perfection, 
is in the end more certain. 


There is one circumstance connected with whin hedge;highty deserving of notice; 


after growing to a certain size, they are apt to turn open and naked at bottom. In 


that way, they are not only less valuable as fences, but are more liable to be killed by 


frost, or drought. When a whin hedge has run up to a considerable size, and is be- 


come sbanky and naked, if the proprietor wishes to improve it, he should cut it down 
close by the ground, take out the weeds, and lay the earth up to the roots; by this 


operation an immense quantity of new shoots will be produced, which, with proper 


care, will soon form a thick impenetrable fence. 


Of the attention necessary to keep a whin hedge in good order, most people seem 


to be ignorant. Almost every other description of plants, with which hedges are made, 


have some weeding, trimming, and dressing bestowed upon them ; the whin alone is 


left without any of these, of course it runs up, grows unmanageable, and becomes 


naked, in the manner we have noticed. 


It is somewhat surprising that farmers have not taken a hint, from observing what 
happens to whin bushes, that have been much eaten by sheep, or cattle ; the cropping 
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by these animals, resembles a clipping, and has the effect of making them grow un- 
commonly thick and compact; witness the great numbers of them that are seen upon 
many of the moors in the kingdom, which, by frequent cropping all round, appear like 
so many small pyramids; and are so close, as to bid defiance both to the weather, and 
the attempts of animals to break through them. 

If a similar mode were adopted with all young whin hedges, very beneficial effects 
would arise from it: if the seed were sown in a drill, the plants would come up 


uniformly in a line; and if they were afterwards trimmed or clipped annually at the 


sides, leaving the top shoots entire, the fence would soon become thick, beautiful, and. 
valuable, and would by its closeness so completely exclude the frost, as to preserve 
the plants in a great measure from the misfortune of being killed by it, an accident to 


which whin hedges are so liable. In exposed situations, where other plants do not 


thrive or grow readily, the whin under Judicious management promises to be extremely 


useful. 


Brambles. It has been recommended by many, to mix brambles with hedge plants, 
with a view to render the hedge thicker and stronger; we have already noticed the 
disadvantage of mixing different plants in the same hedge; to this particular plant the 
objection applies with great force. Though the bramble sends out numerous long 


shoots every year, these shoots seldom live above two, or at most three years, and die 
nearly in the same manner as the rasp. In a hedge, therefore, where brambles are nu- 


merous, and have their branches interwoven with the other plants, by the yearly decay 
of a certain part of their shoots, they soon fill the hedge with dead wood, which has 


not only an ugly appearance, but is also hurtful to the other plants, of which the fence 

consists. Besides, the leaves of the bramble are so broad, and numerous, as nearly to 
deprive every other plant with which they are mixed, of the benefit both of the sun, 
and atmosphere. This is not opinion merely, it is confirmed by facts, as in almost every 


case where there are brambles in hedges, they establish temscives at the expence, and 
in general the utter ruin, of every other plant. 
If the sboots of the bramble were like those of thorns, or indeed any other 15 


scription of hedge plants, and were capable of filling up the spaces they occupy, and 


living for a number of years, a very good and handsome fence might be made with 


them in conjunction with a railing, with which they might be warped; such a fence, 
il the plants were sufficiently numerous, might be made in a couple of years, which, 


along with its inclosing the field, might become an object of * on account of 
VOL, 11. K 
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the fruit, which when the plants are reared above the common surface is very plentiful, 

and might be employed in making either a species of wine or brandy, This is no 
visionary idea, the thing has been long known and practised in France, where they 
make a great quantity of most excellent brandy, from the fruit of the bramble annually. 
In an after part of this Paper, we will have occasion to mention other plants, that can 


be propagated with great ease, and which if employed either by themselves, or in con- 


junction with others, would not only make excellent fences, but would produce im- 


mense benefit, both to the owner, and the public.“ 


Mulberries.— The mulberry is known to grow and thrive, not only i in England, 
but in North Britain; hitherto it has been but little cultivated for any purpose, but 


there is great reason to believe that the general use of it for fences, might prove 


highly beneficial, not only for inclosing the lands, but for food to cattle, &c. who are 
known to be uncommonly fond of the leaves; and also for the sustenance of silk 
worms. Several successful attempts have been made to propagate this plant, for the 


purpose of feeding silk worms; one in particular at Dalkeith in Scotland, where there | 
are above a dozen very beautiful mulberry trees, upon which silk worms are regularly 


fed; and though this experiment has been made by the owner, more from motives 


of curiosity than profit, the success of it has been such, as to afford an encouraging 
prospect to any attempts that may be made upon a larger scale. For the raw material 
ol silk, our present dependence is upon foreign nations, and much money is annually 

sent out of the kingdom to procure that article; could we produce it at home, the 


An intelligent French emigrant, the Author of a work lately published at Edinburgh; ; entitled, 


Promenade autour de la Grande Bretagne, par un Officier Frangais Emigre; takes notice of the 


oe, and the uses to which it may be applied. . of the propensity of the Highlanders t to the 
use of spirits: he says, 


«© As nothing can prevent the inhabitants of these mountains from drinking strong liquors, I 


« shall endeavour to procure for them, one more agreeable to the palate, and wholesomer than their 
«« whisky, There are various districts in Great Britain, where sloes are produced in abundance, 


* have seen the peasants in the neighbourhood of Thionville in France, make a Spirituous 1 


« of the j juice of the sloe, which they prefer even to wine. The mode they pursue is very simple; 


« they have to do, is to bruise the fruit and the kernels thoroughly, then to press out the juice; = 


« after subjecting it to the process of ſermentation, distil it in the same manner as they do brandy 
from wine.“ OO 


There can be no doubt but the juice of brambles, i gooreberries 5 and other mall fruits, 
= be manufactured into spirits in che same manner. 
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advantage to the nation would be great, not only by keeping the money at home, 
which is at present unavoidably expended in the purchase of raw silk; but by the 
employment that would be thereby given to an additional population: and what 
would increase the value of such employment, it would be given chiefly, either to in- 
firm old people, who are incapable of hard labour, or to young girls and boys, whose 


tender years, and want of strength prevents them from engaging in more laborious 


employments. 

Miscellaneous Articles —It | is proper to bring under the consideration of the 
reader, in a general treatise of this nature, the possibility of making use of the smaller 
kinds of fruit trees or shrubs, not only as a means of inclosure, but as a valuable 


source of produce. For instance, few plants yet known grow more readily, or seem 
better adapted for hedges than the gooseberry; some varieties of which rise to a con- 


siderable height, grow very thick, and by the strength and number of their prickles, 


very effectually prevent any animal from attempting to break through them. In the 
lower districts of the kingdom, where the soil is deep and of a good quality, and 


where it is intended simply to inclose the field, very good hedges may be made with 
gooseberries,“ which, at the same time that they answered every purpose of a fence, 


would be valuable on account of the fruit, which might be converted to many useful 
purposes. The gooseberry, the white currant, and several of our small fruits, are known 


to be equally rich, indeed richer than many varieties of che grape, and when properly 
treated, yield both brandy and wine, of a quality no way inferior to some of the best 


foreign wines. 00 of 


Walls. 

These are made with different materials, and differently denominated in various 
parts of the kingdom; in England they are uniformly known by the name of walls; 
in Scotland, they are more commonly called dikes, and are distinguished as follows, 

1 st. Dry stone walls, coped and uncoped. 
2d. Stone and lime ditto, coped and uncoped. 
34. Galloway dike or wall. 
Ach. Stone and clay, coped and uncoped. 
5th. Stone and clay harled, or dashed with lime. 
Etch. Dry stone, lipped with lime. 


* A gooseberry has lately been introduced into Scotland, known by the name of the Iconmonger, 
which seems well adapted for a fence, as it grows higher and stronger than any other yet known. 
: K 2 
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7th. Dry stone, lipped and harled, or cast. 
8th. Dry stone, pinned and harled, 

gth. Brick walls. 

10th, Frame walls. 

11th. Turf ditto. 

12th, Turf and stone in alternate layers. 
13th, Mud walls, with a mixture of straw, 


All of which, when properly executed, are valuable as fences ; some of them, how- 
ever, are of a very perishable nature, and though erected at small expence, their 
cheapness is more than counterbalanced by their transitory value; amongst these are 


to be ranked (Pl. V. fig. 38, 39, and 40.), all of which are in the highest degree 


perishable, and should never be had recourse to, except in cases where better materials 
are not to be had. The other descriptions of walls, when properly executed, will last 
many years. 5 iy 

As there are certain points connected with the building of walls the observance of 


which is essential, not only to give them a decent appearance, but also to make them 


last; we think it necessary to notice them before entering upon the parnte account 

of each. | 
1. That the stones shall be either taken from a quarry or consist of the largest 

kind of land-stones, broke or blown in such a manner, as to take away their round 


shape, and give each of them a sufficient degree of flat surface, to bind and conso- 


lidate the building. 


2. That they shall be built by masons sufficiently experienced, who are able to 


give each stone as much flat surface as possible, and carefully pin or fill up every 
vacuity between them with small stones. | 
g. That the wall shall have, as far as circumstances will admit of it, a ary foun- 


dation, sunk so deep as to place it beyond the reach of frost, and other accidents to 


which walls built upon the common surface are so very liable. 


4. That the wall shall be so broad at the foundation, as to admit of a eradual 


taper upwards, till it terminates in a breadth of about 10 inches, where the coping is 


applied ; the readiest way of preserving this shape is by a frame and plummet, which 
serves as a complete direction to the mason, and keeps the walls of. an uniform taper: 


throu aghout. 
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3. That the coping shall consist of materials that cannot be readily overturned, 
or removed; as, upon the manner in which it is finished, much of the future value and 
durability of the wall will be found to. depend.. 

An attention to these points is essential, indeed indispensable, in the formation of 
this description of fences. | 

15t. Dry Stone Walls. —Dry. stone * are sometimes erected by common la- 


bourers, with the round stones gathered from the fields, and coped with sod; in other 


cases, they are made with quarried stones, upon which some pains have been bestowed 


to put them into proper shape; a third kind, known by the name of Galloway. dike, 
and so denominated from the circumstance of its being, originally used in that 
country. 


The first of these, viz. the wall or Alte made with round or land-stones, by la- 


bourers, and covered with a coping of sod, is a very indifferent fence. In most in- 


stances, it is not only very ill constructed as to shape, being of one uniform thickness 
from top to bottom; but the stones, from their round figure, do not. present a Suf- 


| ficient surface to each other, to bind and give stability to-the building, 


This fence has long been known, and is still very common in the remote parts of 
the country, upon estates: where the first rude essay is made in the way of improve- 
ment, and where masons cannot readily be had. In. such situations it has a twofold 
benefit; the surface is cleared: of many stones, that would otherwise have presented a 


considerable obstacle to its cultivation, and the field: is at the same time inclosed. But, 


though these objects are accomplished for a time, their benefit is not permanent, as 


the wall is perpetually tumbling down; even the cattle rubbing against it make con- 


siderable gaps in many places; in. that way, great trouble and expence are annually 


required to keep it in repair. Pl: V. fig. 34. represents a. dry stone wall —_ with. 


brick, and' fig. 35. represents a dry stone wall, coped with turf;. 
When. the stones with which dry walls are built, are quarried; and 3 by skilful 


masons, broad at bottom, tapering gradually upwards, and finished at top with a sub- 
stantial coping, the fence has a very neat appearance, and has been known to last thirty, 
and even forty years without repairs. A good foundation is highly essential in the 
| construction of this fence; from nine to twelve inches is the smallest depth that it 


Should be below the common surface, especially if the soil is open and porous, and 
the largest and heaviest stones should always. be laid undermost. In cases where the 
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materials do not require to be brought from any great distance, a hundred yards in 
length, by six feet in height of such a wall, may be built for C. 18 or 20.“ 

Where dry stone walls are built, that which we have just described deserves a pre- 
ference, on account of its neatness and durability. It is not only much cheaper than 
one made with stone and lime, but is equally useful, looks as well, and admits of 


being practised in many situations, where lime is either exceedingly scarce, or not at- 


tainable but at an enormous price. 

In many cases, it is common after raising this wall to the wished for height, to level 
the top of it with loose stones, and leave it in that situation, without any coping or 
other security. The consequence is, what might naturally be expected, the first 
person who attempts to climb over it, or the first horse or bullock that puts its head 


over the top, or attempts to rub itself against it, infallibly throws down a part of the 


stones, and in that way the fence is gradually destroyed. Whereas, when a sub- 


stantial coping of stone and lime is given, the wall is s0 completely bound together 


and consolidated at top, as to bid defiance to any common injury. The copings of 
turf and mud, so common in many places, are by no means entitled to approbation; 


for though they may for a short time secure the top of the building, they soon decay, and 
cannot be procured, but by paring and cutting off the adjoining surface: for these 
reasons, turf, or mud copings are improper, even upon dry stone walls, upon those 


made with stone and lime, or stone or clay, as we shall afterwards have occasion to 
notice, they are totally inadmissible. 


Stone and Lime Walls, Sc. — To render stone and lime walls bln they Should 


be constructed in the manner above described, for dry stone walls; that is, have a good 
foundation, deep enough to prevent them from being hurt "oy ow, with a broad base, 
tapering N * 


It is customary in some parts of England to plant ivy both upon their dry stone walls, and upon 


such as are constructed with stone and clay. This has a good effect, not only in point of appearances 
but after a while, it binds and strengthens them very considerably; there are several kinds of ivy, 


viz. the large and the small leaved, the dark green and the variegated, all of which look well ; those 


kinds, however, should have a preference that grow fastest, and have the greatest tendency to ascend. 


Particular care should be taken not to plant ivy in the immediate neighbourhood of young trees, or 


hedges, as, next to moss, nothing can be more destructive to trees or hedge plants. 


7 
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This fence, when properly executed, is (next to hedges) the most durable of any; 
it is, however, very expensive, and its superiority over the dry stone wall is so trifling 
in point of durability, as to render the latter the most eligible, it being greatly cheaper, 
and answering every purpose of a fence equally well. 

For the building of this wall, stones taken from the quarry are to be preferred to 
the common land- stones; for though a mason may be able to remedy, in some mea- 
sure, the inequality of surface in land-stones, by mixing plenty of lime with them, yet 
experience proves, that walls made with such stones, notwithstanding every care on 
the part of the builder, are much less perfect, and last much shorter time, than where 
quarried stones are employed. | 

This, like every other stone fence, sbould be secured at the top with a sub- 
stantial coping of stone and lime; the best and most durable is that which is 
made with stones of the flag kind, laid together in the form here represented; A 
the space between them being filled with a mixture of small stones and mortar. This 
coping, from its wedge. like shape, and the solid impenetrable surface which it pre- 
sents to the weather, seems the best calculated of any, for the preservation of the build- 
ing. When a stone and lime wall is left without a coping, which is too oſten the 

case, the moisture finds its way readily into the heart of it; it is, besides, liable to all 
those accidents already mentioned, in peaking of dry stone walls, when they are left 
without a Coping. 

When stone and lime walls are built, the season of the year at which the work is 
done, i is none of the least important considerations; for if they are erected either at a 
late period of the autumn, during the winter, or very early in the spring, the frost act- 
ing upon the moisture contained in the lime, will separate, and disunite its parts, and 
by that means destroy the cohesion of the building; the binding power of the lime, in 
such cases, is entirely lost, and en summer amives, it resembles dry sand, mixed with 
the stones. 

Late in the spring, during the summer, or early in autumn, seems to be the most 
proper time for building stone and lime walls; at any, or all of, these periods, there is 


every prospect of the lime drying properly, and not the Amallest risk of its binding 
n being hurt by the effects of frost.“ 


. In n speaking of the binding powers of lime, the Author of this Paper begs leave to mention a theo 
cumstance, which seems entitled to the notice of those who are erecting buildings upon the sea coast. 


The Rt, Hon. the Earl of Wymess, in completing a line of inclosure upon his estates on the south side 
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Galloway Dike (Pl. V. fig. 36.) — The Galloway dike, as has been already noticed, 
owes its name to the circumstance of its being first used as a fence in that country. It 
is now, however, very common in most parts of Scotland, and in some of the English 
counties. It is principally employed for inclosing high grounds that are depastured 
with sheep, for the confining of which, it seems well calculated. 

From two feet, to two and a half, at the bottom, it is built in a regular compact man- 
ner with dry stones, in every respect the same as a dry stone wall, wich a broad base, 
tapering gradually upwards; the building is then levelled with a course of flat stones, 


resembling a coping, in such a manner as that these flags or flat stones shall project two 


or three inches over the wall on each side. Above these flat stones is laid a course of 


rugged round ones, placed upon each other in a way secure enough to give stability 
to the building, but at the same time so open as to leave a considerable vacuity be- 


tween each; by which means a free passage is afforded to the ligt and wind, which 
| blows through them with a violent whistling noise. | 


This rough open part of the building is generally raised three feet above the regular 


part of it, gradually tapering upwards, till it terminates in a top of about nine inches 
broad, every course of the rough stones being smaller than that immediately beneath 


it. Its tottering appearance is so well calculated to prevent sheep, cattle, or other ani- 
mals from approaching it, that it is seldom, indeed, that any attempt is made to leap 


over it. This circumstance, together with the ease with which the stones are procured, 
in most of the situations where the Galloway dike is used, renders it a valuable fence. 
The expence of erecting it will be very different in different situations, according 
to the ease or difficulty of procuring stones, the price of labour in the country, and 
other circumstances. In many cases where the fields to be inclosed are infested with 
large stones, the removal of which ought always to be a previous step in every plan of 


improvement, the inclosure may be made for a trifle, merely for the expence of mason- 


Vork. In no instance can it be dear; and in most situations, where the confinement of 
| the stock, or the partition of a crop are the sole objects, this will be found to answer 
the purpose equally wellz if not better than more expensive ſences. = 
It hat, however, one defect, in common with all other stone : fences, viz. that it 


of the Frith of Forth, was under the necessity of using salt water not only for slacking the lime, but 
for bringing it to the consistence of mortar, after it was mixed with sand. Contrary to all expectation, 
the work done with the salt water took band sooner than what was done with fresh water, and con- 

tinues firm and solid. This circumstance was communicated to the Author by the Earl of Wymess, 
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neither shelters nor ornaments the country ; indeed, in point of shelter it is the most 
defective of any, for compact stone walls of a proper height are capable of affording 
considerable shelter to the grazing stock in stormy inclement weather, an advantage 
which cannot possibly be expected from the Galloway dike, on account of its open- 
ness. On that account it appears much more eligible for the lower parts of the coun- 
try where the land is valuable, where little shelter is required, and where the confine- 
ment of the stock, or the protection of a crop, are the sole objects. 

The advantages of stone fences of every description are very considerable; they 
not only form complete inclosures at once, and by that means allow the proprietor to 
enter into immediate possession of every advantage, that can arise from the inclosing 
of his fields; but, by the little room they occupy, a considerable portion of land is saved 
that would have been occupied by some other fences: and even that proportion of 
soil near the sides of stone walls, which is at present for the most part waste, admits of 
being profitably employed, either in raising grain, potatoes, or other vegetables; and 
the walls, as we have already observed, may be usefully employed in rearing of fruit 
trees, or the different kinds of currants, gooseberries, &c. &c. . 

To these benefits we have, however, to oppose some defects. The best and most 
substantial fences of that description are perishable in a greater or less degree, accord- 
ing to the materials of which they are made, and che judgment shewn in their con- 
struction; and after a certain time, require considerable attention, and expence 
to keep them in repair; the shelter they afford to the stoch, crop, or pasture, is also 
small, and in place of 1 improving the scenery, und hurt the general appearance of the 
—_— 

Walls of Stone and Clay. —In the construction of this fence, the clay is used like 
lime, and is meant to answer the same purpose. It requires slender observation to 
convince intelligent persons, that a wall made with such materials in the ordinary way 
cannot be a durable one; for if the clay made use of in building the fence has been 
very moist, the summer's heat will dry it so much, as to leave considerable chasms in 
the building; these chasms must necessarily deprive many of the stones of that support 
Vhich they require, and in that way, endanger the building. This, however, is not the 
only inconvenience with which this kind of wall is attended; the effect of the summer's 
sun upon the clay parches it so completely, that when the wet weather commences 
about the end of autumn, jt absorbs the moisture like a sponge, and if it is overtaken 


by frost while in that state, the fabric wells, bursts, and tumbles down. 
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With the very best coping that can be given it, stone and clay walls must always be 
considered as a very exceptionable fence, as, however well it may be defended at top, 
che moisture will penetrate at the sides: if it is left without a cope, however, or is only 


coped with mud or sod, the evil will be greater, as the moisture will in that case find 


a ready passage downwards, and in that way accelerate the destruction of the wall. 
Walls of Stone and Clay, dashed with Lime. — This fence differs in no respect from 
that just now described, except in the harling, or dashing that is given it; where that ope- 
ration is well performed, and at a proper season of the year, the coating of lime, by 
preventing the entrance of moisture, will add greatly to the durability, as well as beauty 


of the wall; so much so indeed, that some fences made in this way, where the clay 
was properly tempered, and did not contain too much moisture, and where a harling or 


dashing of lime was afterwards given, have been known to last nearly as long as walls 
made entirely with stone and lime. The durability of this, as well as the foregoing 
fences, depends upon its being properly coped. 

Dry Stone Walls, lipped with Lime. — This fence differs from the e dry 
stone wall, in having about two or three inches of it on each side lipped with lime, 
which gives it the appearance of being built entirely with stone and lime. Where the 
external appearance of a fence is an object, something is gained by this practice; in 
point of real last, however, it seems to possess very little advantage, over the common dry 
stone wall, which, when properly executed, lasts as long as that, we have just described. 

Dry Stone Falls, lipped and barled. This consists in nothing more than a harling 
or dashing of lime after the other work is finished; this addition is to be considered 


merely as an improvement upon its appearance, and not as contributing to increase its. 


utility, or render it a more durable fence. | 
Dry Stone Walls, pinned and harled. — This consists in first building a common 


dry stone wall, which, when it is finished, the mason carefully pins or fills up all the 


interstices of the building with small stones, and afterwards dashes or harls it over with. 
lime. The pinning, by filling up every vacant space, and affording complete support 
to the stones in every part of their surface, adds considerably to the durability of the 
building, and the harling afterwards gives the whole a finished substantial appearance, 
which renders it at once agreeable to the eye, and durable as a fence. 

Dry Stone Wall, with a Paling upon the Top (Pl. XI. fig. 62. ).—Low stone Rn 8 
are sometimes made with a light paling upon the top, and for particular ge, 


answer well, and have a handsome appearance. ee 0 
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Brick Walls (Pl. V. fig. 37; Pl. XI. fig. 61, and 62).— Brick walls are seldom 
had recourse to for ordinary inclosures, except in situations where stones are ex- 
tremely scarce, as is the case, in many of the English counties, for pleasure- grounds, or 
for garden walls. 

Brick walls are of two kinds; the frat consists of bricks only, and are built either 
with the brick on edge, in bed, or across. Where the wall is built with bricks on 


edge, they are laid up with the edge or narrowest part of each applied to the other ; 
the thickness of the brick in such a case constitutes the thickness of the wall. Where 


brick in bed is used, the bricks are laid flat, and the thickness of the wall is propor- 
tioned to the greatest breadth of the brick. When they are laid across, the thickness of 
the wall is then equal to the length of the brick. 

In all of these cases, it is common to have a frame of wood of the Wache of the 
wall, with proper standards and supports at regular distances, which not only serve as 


an infallible direction to the builder, but also strengthen the wall very considerably. 


The benefit derived from these wooden frames is, however, only of a temporary 
nature, as that part of them which is let into the earth soon rots, and the building, by 
being deprived of its support, falls in consequence. 

The most valuable use to which bricks are applied, is either for facing while built 
with coarse stones, for gardens, or for heightening old stone walls: for the first purpose, 
they are an excellent article, and any wall fronted with brick is, for the purpose of 


rearing fruit trees, of equal value with one of the most expensive hewen stone. 


Where it is intended to heighten a stone wall that is too slender to bear a heighten- 


ing of stone, bricks either in bed, or on edge, will answer the | Ps 1 effectu- 


tually, without rendering the wall Zop-beavy.' | 
It is to be noticed, however, that in every case, either whine! a wall 1s made entirety ; 


of brick, or heightened with it, there will be a necessity for strengthening it at the back 
with pillars at certain distances from each other, as represented in Pl. XI. fig. 61, 62; 
these will add to the stability of the PR = and if f properly executed, will render i it 
equally durable with a stone wall! 


— 


For hot- walls, they are very nde as they not kn by their numerous seams, 
allow the trees to be regularly and neatly trained, but are at the same time e 


convenient for shaping the flues that conduct the heat. 


Where the price of labour is low, and clay of a proper quality, data; with fuel, 


can be easily e bricks may be used with 3 for almost any * 
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where stone is at present employed; ve believe, however, that their use will be chiefly 
confined to the facing of garden walls, to the walls of hot- houses, to hot-walls, or the 
heightening of old stone walls; in all of which, they will be very valuable, and will, at a 
small expence, answer the same purpose as hewen stone. 

Brick walls are variously coped; in some cases they are coped with the common 


brick, set up in such a way as to form an angle upon the top; in others they are coped 


with a sort of tiles resembling the letter A, flat below and angular above, with a border 
projecting a little over the wall on each side. In different parts of England this cop- 


ing is used for brick walls, and is found to answer the purpose very effectually; in 


some instances, however, the coping is entirely flat, which is disapproved of, on ac- 
count of its not affording so ready a descent to the moisture. 
Frame Walls. — This fence is not generally known by the name here given it. In 


the East Lothian Report it is termed (with what propriety we cannot discover) A 


STONE PALING. It is constructed in the following manner: a frame of deal boards, 
of a width and heighth proportioned to that of the intended fence, is placed upon the 


line in which it is intended to be made, a proper foundation having been previously 
dug; the frame is then filled with stones of all sorts, gathered principally from the ad- 
Joining fields; when the frame is filled to the top with such stones, a quantity of liquid 


mortar is poured in amongst them, sufficient to fill up every interstice; the whole is 


suffered to remain in that state till it is supposed that the mortar has acquired a 


suitable degree of firmness to give stability to the building, which in summer, when 


the weather is warm and dry, will not require above a day or two. The frame is then 


removed, and placed a little farther on in the same line, in such a manner as that one 


end of it shall join immediately with that part of the work from which it had been re- 


moved. In that way the line of fence is gradually completed, which, when the lime 


has been well tempered, and the proper pains taken to incorporate it with the stones, 


n a smooth uniform surface, and has a firm substantial appearance. 
Tbere remains now very little doubt, that the durability of many of the ancient 
buildings was owing in a great measure, if not entirely, to their following this mode; as 


it is observed in taking down several of them, that the outside of the wall only, is faced 


with large flat hewed stones, which serve as a kind of plating or frame to the building, 
while the inside or middle consists of very small stones, and in not a few cases, of 
round well washed gravel, cemented together by pouring liquid mortar amongst it. 


Turf Walls. (Pl. V. fig. 38.) In almost every upland or hilly district throughout 
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Britain this fence is met with, and for temporary purposes is found very useful. 
In a variety of instances it is used for inclosing the fields, and is practised for that 
purpose to a very considerable extent; in others, however, it is used for the for- 
mation of folds, pens, or other places of confinement for cattle during the night. In 
general the fence is made with turf only, pared off from the adjoining surface, and 
used without any mixture of earth; in other cases, the wall consists of a facing of 
turf on each side, while the space between is filled up with loose earth. 

For a fold, or any other temporary purpose, this fence answers extremely well; 
but for inclosing a field, or indeed any other use where durability is required, it 
should never be had recourse to, as from the moment it is finished, its decay com- 
mences, and no pains nor attention will be able to keep it in repair after it has stood 
two or three years. In very exposed situations, however, it may be useful as a pro- 


tection for young hedges, during the first three or four years of their growth; but as 


a wall of this kind, can in no instance be made vithout a destruction of the adjoining 
surface, which upon good lands is a serious loss; the protection of young hedges will 
be answered equally well, by low stone dikes, which, while they perfect the inclosure, 
will at the same time shelter the young plants, and clear the field of a nuisance. 
Stone and Turf walls. (Pl. V. fig. 39.) This fence is very common in many 
situations, where a better and more durable one could be made at equal, perhaps less 


expence. In many instances, however, it is had recourse to, from necessity, where 


lime is either very dear, or not attainable at any price. The stones used in the con- 
struction of this fence, are in general the ordinary land stones; with these, and the 


turf taken from the adjoining surface, the wall is made, using alternate layers of each. 


For temporary purposes this fence may be adopted in almost every situation, as it is 
reared at small expence, and the materials are every where to be met with, almost 


without trouble: but in all cases where permanent fences are wanted, this will be found 
very deficient, even to the common turf wall, for by the intervention of stones between 


every layer of turf, the sod is dried, the plants die, the turf as might naturally be ex- 
pected soon decays, and the wall crumbles down; whereas, when it is built entirely 


of turf, with a sloping bank of earth behind, the herbage continues growing, and the 


whole turf of which the wall tis made, soon consolidates 1 into a uniform green sod, which | 


with proper care will last for many years. 


Mud Walls, with a Mizture of Straw. (Pl. V. fig. 40.)—Walls of this kind 
are very frequent in many parts of England, not. only for surrounding their small 


78 | Observations on the 


inclosures and stackyards; but also for constructing the walls of many of their farm 
houses and offices. In North Britain, they are used for similar purposes, and for sub- 
dividing houses into different apartments; for which purpose they answer equally well 
as lath and plaster, and last nearly as long. 

When either the outside walls, or the inside divisions of a house are made of these 
materials, the custom is, to take a small quantity of straw, and incorporate it with a 


* 


sufficient proportion of clay; the straw in this case, answers the same purpose as hair 


in plaster lime. When a sufficient number of these are made, the work is begun by 
laying a stratum at the bottom of the intended wall; when this is done, and the dif- 
ferent pieces firmly kneaded, or wrought together with the hand, a flat deal board is 
applied on each side, which being properly pressed, and rubbed against the building 


1n a horizontal direction, not only serves to consolidate the work, but gives it a degree 


of smoothness and uniformity ; successive stratums are added, till the wall is raised to 
the intended height, taking care to taper it gradually upwards. Walls made in this 
way, if properly constructed, will last for many years, and if dashed or harled with 
lime, at a proper season of the year, will have an appearance no way inferior to such 


as are made with stone and lime, along with this addition to their appearance, the 


harling or dashing with lime, if properly done, will, by preventing the access of mois- 
ture, render them much more durable. 

When walls of mud and straw are to be made, pieces of wood properly joined and 
secured, should be set up in the direction in which the fence is to run. These should 


be in the form of a double paling (as represented in Pl. VI. fig. 41.), and calculated 


to answer the same purpose as the standards employed in making brick divisions in 
a dwelling house; the upright parts should be placed in such a manner, as to be im- 
mediately opposite to each other (as represented in Pl. VI. fig. 41. ), and placed at a 


distance equal to the thickness of the intended wall. These standards will not only 


render the fence firmer, and more durable, but will at the same time serve as a di- 


rection to the workmen, in keeping it of a regular thickness and shape. 
In England, where stones are scarce, and in many of the counties not to be had, 
walls of this description are the sine qua non, for many purposes, and when properly 


constructed, last a considerable time; but in every instance where stones are pro- 


curable at a reasonable price, a fence made with them, is greatly to be preferred; as 


it is in general built with less trouble and expence, and is at the same time much 
more durable. At best it is, however, of a very perishable nature, and the great 
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expence that is required to keep up such fences, has long since taught both proprietors 
and occupiers, that they are by much the most expensive of any. 

Compound Fences.—By compound fences are to be understood, all those in which 
any two or more of the simple fences are combined ; the Ong list comprehends 
the whole, or the wy part of these. | 

Hedge and ditch, with or without paling. 

a Double ditto, with or without ditto. 
gd. Hedge and bank. 

4th. Hedge in the face of a bank. 

5th. Hedge on the top of a bank. 

6th. Devonshire fence, 

7th. Hedge with single or double paling. 

8th. Hedge and dead hedge. 

gth. Hedge and wall. 

10th. Hedge, ditch, and wall 

11th. Hedge in the middle of a wall. 

12th. Hedge and ditch, with row of trees. 
13th. Hedge and belt of planting. 

14th. Hedge, with the corners planted. 
15th. Reed fence, or post and rail covered with reeds. 


rst. Single Hedge and Ditch, with, or without Paling.—To those who are ac- 


quainted with this kind of fence, a description of it may appear superfluous. The 
itch 1s of different dimensions, according to circumstances ; the thorns are for the 


most part placed upon the common surface, upon what is termed a scarcement, or 
projection of six or seven inches, on which they lean, and which serves as a kind of 


bed, when they are cleaned. By placing the plants thus far back, from the edge of 


the ditch, they are in a great measure secured against the accidents to which they 


would otherwise be liable, if they were placed immediately in the front of the bank: 


as there are few ditches, however carefully they may have been made, 1 into. itch the 
earth does not afterwards slide, and fall in. HH, 

In cases, therefore, where the thorns are planted immediately in the face, or what 
is termed the brow of. the ditch; if any portion of the earth falls in, it either carries 
the plants along with it, or deprives them of their nourishment; whereas, by placing 
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them at the distance of six or eight inches back from the front, there is no risk hat- 
eyer, of their being injured by the earth falling in. 

It appears that the space commonly allowed for a scarcement, is by far too little, 
being seldom more than four inches. In place of which, it ought never to be less 


than twelve or fourteen inches. This would have several advantages, as it would not 


only prevent all risk of the earth tumbling in, and bringing the plants along with it, 
but would at the same time afford ample room for weeding the hedge completely, and 
drawing up the earth, to the roots of the plants. These are matters of considerable 
importance, and which, along with their destroying weeds, promote the growth of the. 
hedge, by affording sufficient pasture for the plants, and enabling them to resist the 
effects of drought, frost, &c. much more completely than they would otherwise have 
been able to do, if planted immediately in the face of the ditch. 


It IS common to lay the hedge plants upon the plane surface, without any preparation 
whatever. In other cases, the first spadeful that is taken out of the ditch, is laid on the 


front, and the plants placed above it; whatever the soil or situation may be, it is of 
high importance to place the plants upon a bed of good rich well prepared earth, 
capable of affording them not only a due degree of nourishment; but into which 
their roots may strike with the utmost ease. Upon a very dry soil, and in elevated 
situations, it is sometimes necessary to place the hedge plants, considerably below the 


common surface, to prevent them from suffering, by drought; where this is practised, 


the ditch is first dug of the ordinary dimensions, and the earth that is taken out of it laid 
about 20 inches back from the edge; the labourer then, with a spade, cuts down a 


space, about fifteen inches broad, and ten or twelve inches deep, along the whole 


front of the ditch; this space when cut resembles a shelf; an inch or two of the best 


mould, well broke and pulverized with the spade, is laid upon this shelf or scarcement, 


upon which the plants are laid, not exactly in a horizontal direction, but with the top 
a few degrees higher than the roots. The earth taken out in forming the shelf, is then 
replaced above the roots, in such a manner as to form a good slope, from the front of 
the ditch backwards. | | „ 


Where the soil is deep enough to admit of this being properly done, there are 


few situations, however dry, where the hedge will run any risk of suffering from 

drought. SED 7 
In very cold wet situations, this practice is reversed ; and in place of planting the 

hedge upon, or below the common surface, it is found necessary to raise it considerably 
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higher; for that purpose the first two spadings taken out of the ditch, and which 
always consists of the best earth, are laid about ten inches back from the front ; this, 
when properly done, forms a bed, of from twelve to fifteen inches in thickness, upon 
which the plants are laid ; the roots are then covered with the remainder of the best 
earth, and the bank formed in the ordinary way. Where the hedge is either white 
thorn, crab, or beech, the precaution of raising it above the common surface, is 


essential to its welfare upon cold or wet soils; and in many of these situations, good 


hedges are made in that way, that could not possibly have been done by any other 
means, It must be admitted, however, that by raising it 80 much above the common 
surface, the pasture of the plants is in a great measure confined to the bank, formed 
by the earth taken out of the ditch; and in many instances, when the winters are 
severe, and much black frost happens, it penetrates the bank 80 — as entirely 
to destroy the hedge. 


In all cases where hedges are to be made either in this, or any other way, the bi 


as far as circumstances will admit, ought to be cleaned, pulverized, and enriched with 
lime, compost, or other manures ; which will not only enable it to push away vigour- 
ously, but at the same time prevent, in a great measure, the distempers of moss or 


cankering, to which hedges upon stiff elays or cold wet soils are so liable. 

In speaking of the simple ditch, notice has been taken of the necessity of giving 
it a proper slope, to prevent its tumbling in after frost, or being excavated by the run 
of the water. Where a hedge is added to the ditch, this. precaution is equally essential, 
indeed more so, as the injury done to a simple ditch, can be repaired with the spade 
at little or no expence; whereas, when a hedge is planted in the front, any consider- 
able portion of the earth falling down; brings the plants along with it, and makes a 
breach in the hedge, which no industry will afterwards be able to cure. To keep them 


pretty broad at top, and gradually tapering towards a point at bottom, ought to be a con- 


stant and invariable rule: ditches so constructed are seldom, if ever undermined, and 
retain their shape for many years. Upon ditches so formed, from their containing little 
water at bottom, the greatest pressure and action of the fluid is upon the upper part, and 
upon that, from the nature of the slope, its effects are lost. Those who have made 


sufficient observations, know, that in every instance where water acts upon a perpen- 


dicular surface (especially if the soil is of a soſt incoherent nature), its force is greatest; 
whereas, when it operates upon a sloping bank, its face is short, and it does no 


injury. A knowledge of the laws of hydroztatics explains this. The pressure and pe- 
voL. 11, M 
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ration of fluids, is always in proportion to their altitude or perpendicular height. Upon 
a sloping bank this pressure is lost; and the more gradual the slope, the less effect, the 


water has. It is owing to this circumstance, that the low sloping parts, both upon the 
banks of rivers, and on the sea coast, continue unaltered for many ages, while the 
high bold parts of the shore, unless they are intirely of rock, are continually * 
down. 

The same thing holds good in regard to ditches: whatever the height of the 
column of water may be in the middle, or however rapid the current, the narrowness 
of the ditch at bottom, and its sloping gradually upwards, divides and diminishes the 
force so completely, that it is scarce felt upon any part of it; whereas, when the ditch 
is wall-sided, and of one uniform width from top to bottom, the water, by being con- 
fined almost intirely to the under part, runs away the soil, and excavates and under- 
mines the sides of the ditch, which occasions their falling in. | 

In cases where the purposes of the proprietor or occupier require, that the fields 
recently inclosed with ditch and hedge should be made fencible at once, it is very 


common either to surround them with a paling placed upon the top of the bank 


formed by the earth taken out of the ditch, or with a wall of coarse loose stones, in 
the form of a Galloway dike, placed also upon the top of the bank. Pl. VI. fig. 43, 


represents a young hedge protected with an open wall of this sort. Where stones are 


plenty, this last forms an excellent fence for the purpose of confining the cattle, and is 
at the same time a good shelter for the hedge. 


When a paling is placed upon the top of the bank, it is made of different atrial. 


according to the circumstances of the case; in some situations it is made of slabs, in 


others of laths, the prunings of fir plantations, &c. in all of which, when properly exe- 


cuted, it not only answers the purpose of a temporary fence, but at the same time serves 


as a complete protection to the young hedge from the depredations of sheep, cattle, &c. 


Double Ditch and Hedge (Pl. I. fig. 2.).—In speaking of the double ditch as a 


simple fence ; its use, and the various situations in which it is applicable, whether as a 


fence, or an open drain, have been noticed at some length. To what was there men- 
tioned, we have now to add, that the custom of inclosing with double ditches, and a 
hedge in front of each, is now practiced in many parts of Britain, especially upon what 


are termed cold lands; from an idea, that a single row of plants would not grow suffi- 


ciently strong or thick, to form a proper fence. The advocates for this fence farther 


allege, that along with the two rows of plants forming a more sufficient fence, an 
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opportunity is afforded, of planting a row or rows of trees on the middle of the bank, 
as represented in Pl. XI. fig. 64 ; we shall afterwards have occasion to notice this 
last as a very exceptionable practice, 

The double ditch and hedge is liable to many obj ections ; the expence of forming 
the ditches, the hedge plants made use of, and the ground occupied thereby, being 
double of what is requisite, in a single ditch and hedge. From 12 to 18 or 20 feet is 
the least that is required for a double ditch and hedge ; this space, in the circumference 
of a large field, is so considerable, that upon a farm of 500 acres, divided into 15 
inclosures, the fences alone will occupy above 40 acres. By throwing up a bank in the 
middle, the whole of the nourishment not only of both hedges, but also of the row of 
trees, is confined solely to that space, which, from its being insulated by the ditches, 
and elevated so much above the common surface, not only curtails the nourishment of 
the hedges and row of trees, but exposes them to all the i injuries arising from drought, 
frost, &c. &c. | 

The idea of two rows of plants nablag a better hedge than one, is certainly no good 
reason, for such an unnecessary waste of land and money; as in almost every instance, 
where the plants are properly adapted to the soil and climate, one row vill be found quite 
sufficient; but if it should be preferred to have two rows, which, we repeat, will for 
the most part be found unnecessary, the purpose will be answered equally well with a 
single ditch, or even without any ditch at all; for in every situation where the soil is 

tolerably dry, and the fields much elevated above the level of the sea, the ditch, ex- 
cept for the purposes of drainage, may be dispensed with. In addition to the double 
ditch, and while the hedges are still young, the fence is sometimes strengthened by a 
paling, either of young firs or other wood placed upon the toy of the bank; in other 
cases, a dead hedge is planted in the middle between the two quick-hedges, and not 
unfrequently, an open wall resembling a Galloway dike, made with round stones, is 

placed in the same situation; any of which, when properly executed, not only inclose 
| the field completely for the time, but also very effectually shelter the young plants. 
The great expence, the waste of land, and the little superiority which this fence pos- 
sesses over the single hedge and ditch, are sufficient reasons for laying it aside. The 
argument used by many, of two. ditches holding more water than one, and of course 
rendering the field so inclosed, drier, is unworthy of attention. The purpose of ditches, 
when properly understood, is not to retain, but to carry off water; and their chief be- 
nefit depends _ their being so constructed as to answer this last purpose completely; 3 
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a ditch must be large indeed, that is — of — the whole of the water run- 


ning from a large field. 


Hedge and Bank (Pl. I. fig. 3) —This ss consists of a hedge planted upon 
the plain surface, with a bank or mound of earth raised behind it, by way of protec- 
tion. A very good idea of this fence may be formed from the above figure. This 
bank in some instances is faced with sod on both sides, sloping gradually towards the 
top; while in others, and indeed by far the greatest number, it is only faced on one 


side, which is nearly perpendicular, and has a gradual slope on the other, similar to 


the bank made with the earth, taken out of an ordinary ditch. The hedge is frequently 
planted at the bottom of the perpendicular side, that is faced with sod ; but in many 


cases, it is planted on the other side, near the bottom of the sloping bank of earth. The 
last is certainly the best situation for the hedge; for if the earth with which the bank is 


made, has been taken as it generally is, from the side that is faced with sod, this facing 
will form a kind of sunk fence, the bottom of which will be considerably below the com- 
mon surface; of course, any hedge planted in such a situation, will not only be put 


into the worst of the soil, but will at the same time be in danger of perishing from the 
moisture lodging there, and chilling the roots; whereas, when it is planted on the other 
side, near the bottom of the slope, the plants have the best of the soil to strike into, 
and are in a great measure secured . the bad effects of moisture, lodging and 


chilling their roots. 


In bleak exposed situations, where hedges cannot be successfully reared without 


shelter of some kind or other, the bank of earth is a good contrivance, as it screens 


the young plants from the inclemency of the weather, till they acquire a degree of 
strength sufficient to enable them to resist the rigour of the climate, which it is now 

well known, many plants are able to do after they arrive at a certain age and strength, 
that would have been completely killed; had Ty been n in the same situation, 
and without shelter, at an earlier period. 
In such cases, therefore, earthen minds similar to what we have described, or 
stone walls, are essential to the rearing of good hedges, especially of white thorn. | 
This, fence, like the common turf wall, cannot be erected without a considerable 
destruction of the adjoining surface; on that account, it should never be used but 
in cases of the strongest necessity. The only instance in which it can be made without 

any loss, is upon the sides of highways, as represented in Pl. I. fig. 4, where the 
road is not bounded by a ditch, but slopes gently to each side; in that case a suffi- 
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ciency of turf and earth, for facing and forming the bank, may be had from the side of 
the road. This will have a double advantage ; the earth, if taken from the road with 
judgment, and in such a way as to form a gradual slope from the middle towards the 
sides, will produce two very considerable advantages; the slope will keep the road per- 
fectly dry, and the earth taken from it will, with the assistance of a slight paling, com- 
pletely inclose the field, and serve as a protection to the young hedge. 

It is worthy of remark, that when the hedge 1s planted behind the bank, the paling 
chould not be upon the top, as is commonly the case, but on the side next the field, to 
serve as a protection against the cattle graz ing in it; when it is next the road, how- 


ever, the paling may be placed upon the top, in which case it will render the fence 
more inaccessible. 


Hedge in the Face of a Bank (Pl. VI. fig. 44.) — This fence differs from the 
former, principally, in having the hedge in the front of the bank considerably above 
the common surface, in place of having it at the bottom, as already described. The 


work is executed in the following manner: the bank faced with sod on one side, and 


having a gradual slope on the other, 1s raised to the height of 18 inches, or two feet; 


the top is then levelled, and covered with two inches of good earth, above which the 
| plants are laid horizontally, with their tops projecting about a couple of inches over 
the edge of the bank ; the roots are afterwards covered with the same mould, and the 
bank raised to the desired height, This fence is greatly inferior to that already de- 


scribed, as the hedge plants, by being raised so much above the common surface, are 
liable to great injury, not only from the bank decay ing and mouldering down, and by 


that means depriving them of their nourishment and support, but also from the effects 


of frost, drought, &c. &c. In many instances, however, it may be useful, especially 
in the inclosing of wet lands, where hedges would not thrive, if placed upon the com- 
mon surface; but in such cases, it is worth while to notice, that great advantage will 
arise, from placing the hedge plants about eight or ten inches back from the front, upon 
a sort of scarcement similar to what is done in the common ditches. When planted 


in this way, there is little, indeed no risk of the bank mouldering down; and the shelf 
or scarcement left, admits of the hedge being completely cleaned, and the earth drawn 


up to the roots of the plants ; circumstances essentially necessary to the future welfare 
of the hedge. 


Pl. VI. fig. 45; represents another dexcription of hedge and bank, which is met with 
Pana, 15 the sides of bighways, | in situations where the ground has a sudden 
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declivity towards the road; in these cases, it is common to cut down the face of the 


bank in a sloping direction, to within 18 or 20 inches of the bottom, where a bed is 
made of about two feet broad, covered with good earth broke very small; upon this 
the plants are laid, with their extremities about g inches from the front; the roots are 
then covered with eight or nine inches of good mould; the bed below with the projec- 


tion in this case, serves the same purpose as the scarcement of the common ditch, and 
affords complete room for cleaning, and drawing up the earth to the roots of the 


hedge. 

In the construction of this fence, it is essential to give the face of the bank such a 
Slope, as to prevent the earth from tumbling down ; if this is neglected, it will be con- 
tinually falling in large masses after every frost, or fall of snow or rain. 

It is sometimes the practice, however, instead of planting the hedge within 18 
inches of the bottom, as here described, to slope the bank first, in such a way as to 
insure it against tumbling down, and plant the hedge upon the top, at the distance of 


about a foot and a half from the verge of the bank. A hedge planted in this way, when 
it thrives, will certainly look much more formidable than one planted at the bottom; 
but it will be liable to more accidents than the other, from drought, frost, and the fall- 
ing in of the bank. Upon this subject more vill be Said, when we come to speak of the 
hedge upon the top of the wall. 


Hedge and Bank, or Hedge on the Top of a Bank (Pl. VI. ig. 46. )—This fence 


is common in many parts of England, and also in some parts of Scotland, and consists 


of a high bank of earth taken from the adjoining ground, pretty broad at bottom, and 


tapering gradually towards the top, upon which the hedge is planted. 


From the opinions and observations of the most intelligent persons who have com- 


municated with the Board, this appears a very objectionable fence. It has already 
been noticed, in speaking of hedge and bank, that the surface of a great part of the 
adjoining ground is pared off, and in that way a theft is committed upon the soil, 


which cannot be easily repaired ; and even after the bank is formed, it is incapable of 


retaining a sufficiency of moisture, to nourish the plants during summer, and in severe 
winters, the frost penetrates the bank so completely on all sides, and acts so forcibly on 
the roots of the plants, as sometimes to kill a whole hedge at once. This misfortune hap- 


pens very often to old strong thorn hedges, but more especially to whin hedges, many 
of which, after the severe winter of 1794-5, were completely killed for miles together. 
In the neighbourhood of Lawrence Kirk, on the great post-road leading to Aberdeen, 
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many fields which were completely inclosed by whin hedges, before the winter set in, 
were in the spring laid quite open by the total destruction of the fence. 

But allowing this fence to be exempted from the bad effects both of frost and 
drought, there remains one circumstance to be mentioned, which of itself is sufficient 
to bring it into disrepute. Turf or earth taken from the common surface, when put 
into a bank, and raised so much above the situation in which it originally was, becomes 
unfit to nourish, or support the herbage which formerly grew upon it: in that way the 
plants die; their place is supplied by a species of moss, which is well known to be very 
unfriendly to the growth both of hedges and trees, not only by rendering the soil loose 


and incoherent, and thereby subjecting the plants to every inj ury that can arise either 
from frost or drought, but also by covering their bark; a circumstance which, when it 
once takes place, is, unless great care is taken, ultimately fatal to them. 


It is deplorable to see the wretched situation of many fences, both in England and 
Scotland, from that cause alone, which, in place of having many vigorous shoots, abound- 
ing with numerous lateral branches, consist only of naked stumps, covered with moss. 
This disease upon certain soils, as has been already noticed, attacks even hedges 


planted upon the common surface, but where the hedge is placed upon the top of a 
bank, it is liable to it, upon every description of soil. 


Devonsbire Fence (Pl. VI. fig. 47).— The Devonchire fence consists of an earthen 


' mound, seven feet wide at bottom, five feet in height, and four feet broad at top, 


upon the middle of which, a row of quicks is planted, and on each side, at two 
feet distance, a row of willowstakes, of about an inch in diameter each, and from 
eighteen inches to two feet long, are stuck in, sloping a little outwards; these stakes 
soon take root, and form a kind of live es! for the preservation of the bebe in the 


middle. 


The Devonshire fence 80 nearly resembles the hedge on the top of a bank, that 


any additional observation upon it may perhaps appear superfluous. It is equally 
expensive in the erection; the formation of the bank deprives the adjoining surface of 
its best soil, and the plants made use of, are liable to every injury that can possibly 


arise from drought, frost, and the gradual decay or crumbling down of the mound. 


The addition of the willows to this fence, is certainly a disadvantage ; if the quicks 


require protection, dead wood is equal to every purpose that could be wished or ex- 
pected; and at the same time possesses the additional advantage of requiring! no nou- 
— and having no foliage to hade the — N 
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Hedge, with Post and Rails (Pl. VI. fig. 48. )—Palings are frequently employed 
for the protection of hedges, as well those, that are planted upon the plain surface, as 
for the hedge and ditch united, 


The addition of a paling becomes more immediately necessary, in cases where the 


hedge is planted upon the plain surface, especially when the fields so inclosed, are in 


pasture. If only one field is inclosed in this way, and the adjacent lands are under a 


corn crop, a single paling on the inside of the inclosed field will be quite sufficient for 


its protection; but when the adjacent fields are also under pasture, a double paling 


becomes necessary, or, in other words, a paling placed on each side of the young 


hedge, at a sufficient distance to prevent the sheep or cattle from cropping it ; without 


such protection the hedge plants are not only liable to cropping, but also to being 
trodden and destroyed by their feet, an injury which, when it happens at an early 
period of their growth, the plants continue low and stunted ever after. 
Hedge and Dead Hedge (Pl. VII. fig. 49.)—This fence consists of a row of 
quicks or other hedge plants, set either upon the plain surface, or in the face of a ditch 


or bank. The dead hedge answers a double purpose, namely, that of protecting the 
young plants from the injuries they may receive from cattle, or the inclemency of the 
weather ; and, at the same time, forming a temporary inclosure, which lasts till the 


hedge is grown up. Where dead hedges are made of proper materials, such as the cut- 
tings of thorn hedges, &c. and are well let into the ground, they answer these pur- 
poses very completely, and should always be used for the protection of young hedges, 
where the materials can be obtained at an easy rate. It is worthy of notice, how- 
ever, that in every instance where dead hedges are used for the protection of live ones, 
in place of cramming them close together, as is commonly done, there should be a 

distance of at least three feet between them. In that way the hedge plants will have 
100m to grow and spread out their lateral branches at bottom, a thing essentially re- 
quisite to the formation of a good hedge, while an opportunity will at the same time 
be afforded of wn the hedge, and loosening the cn e on both mw 


of it, 


Hedge and Wall ( Pl. VII. 6 50.) — This fence is of two kinds. one of which has | 


been already described, namely, where. a coarse open wall, made of loose stones, and 
resembling a Galloway dike, is made upon the top of the bank, formed by the earth 


taken out of the ditch. The second is chiefly used when hedges are planted upon the 
plain Surface 3 in which case the wall, though thin and low, 1 is regularly built, and 
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answers the double purpose of sheltering and encouraging the growth of the plants, 


while they are in a weak tender state, and afterwards prevent the possibility of the 
hedge becoming open below, where gardens are entirely, or in part, surrounded by 


| hedges, and in the inclosing of fields by the sides of highways, especially in the 
vicinity of great towns, where dogs and other destructive vermin are apt to creep 
into the inclosures, and annoy the stock; the low wall forms a valuable addition to 


the fence. 

It is customary in some cases, after the hedge has attained a certain height, and is 
thought to be out of danger, either to remove the wall entirely, or allow it to decay. 
This is certainly a bad practice ; as it not only leaves the bottom of the hedge naked 
and open, but at the same time deprives the roots of the plants of a protection to 


which they have long been accustomed, and the removal of which operates, as a 
severe check to their growth. In every instance where the wall is intended to be 


removed, care should be taken to cover the roots of the plants, that are left exposed, 
with good earth; by that means they will be prevented from being hurt by exposure 


to the weather, and they will suffer little, if any, check. It frequently happens, how- 
ever, to the utter disgrace of the proprietor, that the wall is removed, and the roots of 
the plants left naked, and exposed to every injury. In such cases, if the hedge has 


been planted a little above the common surface, as soon as the wall is removed, the 


earth begins to moulder and fall down, and continues to do so till the plants, deprived 
of their support, tumble down also, and the hedge is by that means entirely ruined. 


There is another description of hedge and wall, which properly comes under consi- 
deration in this place : that is, when the hedge is planted upon the top of the wall : this 
differs from a hedge on the top of a bank, already described, only in one particular, 
which is, that of the bank being faced with stones, instead of sod or earth. When such 
a fence is attempted in a level country, the wall must be very broad, not less than 
four or five feet, and the middle of it filled with earth; in short, the construction 
should be nearly the same as the Devonshire fence already described, only the facing 
on each side to consist of stones, in place of turf. The objections made to the Devon- 
hire fence apply, with equal propriety, to this, being expen sive in the FOO trou- 
blesome to keep in repair, and perishable in its nature. 

There is however another kind of this fence, which in particular situations is 
extremely useful; that is, where the land has a considerable declivity, which termi- 
nates abruptly on the side of a highway, or an inclosure running along the side uf 
high grounds, that lean very much to that side where the fence is intended to be made. 
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This fence in the face of banks, represented Pl. VII. fig. 51. is commonly executed 
with a perpendicular front, and without any contrivance for carrying off the moisture; 
in consequence of which, after bad winters, or long continued rains, the earth swells, 


the wall bursts, and is thrown down: when the wall is of dry stone, there is little risk 


of this accident happening, as its open texture readily admits of the moisture passing 


through it; but when the wall consists of stone and lime, stone and clay, or any other, 


that prevents the exit of the moisture, the earth, as already mentioned, swells, and the 
walls bursts, and is thereby destroyed. 


To render a facing of this sort durable, it is requisite, if the wall is built with stone 


and lime, or a mixture of clay, turf, or any other materials, that resist the passage of 
water through them; instead of building it perpendicular, as is commonly done, to give 


it an inclination of some degrees backward, and to have openings at the bottom, at 


regular distances from each other, for discharging the moisture that may issue from the 


bank. In order to render these openings as completely useful as possible, it should 
have a space at the back of the wall, and immediately at the bottom, of about 12 


inches broad, and the same depth, filled with small round stones; these, by serving 


as a kind of drain, will receive the moisture that soaks down, and afford it a _ 


exit by the openings we have described. 
Hedge in the Middle, or in the Face of a Wall PI. VII. fig. 52 ) —Tbis fence, like 


that last described, can only be made in the face of a bank where the land rises imme- 


diately behind it: the practice is new, ingenious, and deserving of attention. It is 
executed in the following manner: the face of the bank is first cut down with a spade, 
not quite perpendicular, but nearly so; a facing of stone is then begun at the bottom, 


and carried up regularly, in the manner that stone walls are generally built; when it is 
raised about 18 inches, or two feet high, according to circumstances, the space 
between the wall and the bank is ſilled up with good earth, well broke and mixed with 


lime or compost: the thorns are laid upon this earth in such a manner, as chat at least 
four inches of the root and stem shall rest upon the earth, and the extremity of the top 
shall project beyond the wall. When the plants are thus regularly laid, the roots are 
covered with earth, and the building of the wall continued upwards, filling up the 


space between the wall and the bank gradually, as the wall advances upwards : when 


completed, the wall is finished with a coping of sod, or stone and lime. When the 


plants begin to vegetate, the young shoots appear in the face of the wall, rising 1 in a 
perpendicular direction. 


Sir James Hall, of 'Dunglass, bas adopted this mode of e pretty extensively upon 


7 
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his estates in East Lothian, and 1s the first who introduced that plan on the east coast 
from Gallom. The appearance is at once new and handsome ; the whole seems to be 
in a very thriving condition, and in several parts the hedges have made great progress. 
Most of them however being young, no decisive opinion can be formed as to the real 
advantages or defects, with which this mode of inclosing may be attended. Apparently, 
it is liable to several objections, In the first place, if from weakness, or other accidents, 


any of the plants should sicken or die, a circumstance by no means uncommon, even 


where every possible care has been taken, to select the stoutest and best; the defect 


thereby occasioned cannot be repaired without taking down the wall, at least as far as 


the place where the hedge was laid; this will be found highly expensive and incon- 
venient ; the inconvenience would however be less sensibly felt, if the failure of the 
plants happened only in one part of the wall; but when, as will always be the case, 


the plants misgive in many different places, it will be found a very expensive and ar- 
duous business, to take down and rebuild the wall in every place where two, three, or 


more thorns have failed. 8 5 | 
Were this labour and expence repaid by any extraordinary adyantages, the practice 


might derive additional strength therefrom ; that, however, is far from being the case; 
for though the plants in a hedge of this sort are, from the great quantity of earth laid 


upon their roots, less liable to injury from drought, frost, &c.; they are at the same 
time farther removed from the genial influence of the sun and atmosphere. N 
"There is one striking defect in the management of this fence, and we mention it with 


reluctance, as the proprietor is amongst the number of those who have paid great at- 


tention to the subject, and spared neither labour nor expence to set a good example. 
The defect we mean is in the dressing of the hedge, and proceeds upon mistaken prin- 


ciples: in place of allowing the plants to attain a certain size, say four or five feet, 


without cutting the tops, which, when speaking of hedges in general, we have observed 
ought always to be the case, both the middle stems and lateral branches are regu- 
larly cut and switched once or twice a year; under this impression, that frequent cut- 


tings, by making the shoots brush out at top, multiplies their numbers, and renders 
the hedge thicker and stronger. This idea is, in-one respect, well founded; the num- 
bers are no doubt increased by this mode of management, but their strength, taken 


individually, 1s thereby diminished; and in proportion to the length of time during 
which the practice is continued, the top shoots become gradually smaller and weaker ; 


of course, the farther progress of the hedge upwards i is PIovented, and nothing can 
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remedy the evil, but cutting down to the bottom, and allowing a sufficient number 
of vigorous shoots to come up. It is only, by allowing each plant to send up one or 
two stems to the height of five or six feet, that a strong durable fence can be formed ; 
that point once gained, the whole of the after-management will consist in keeping it 
free from weeds below, pruning the side branches properly, and * g its farther 
progress upwards. 


In an experiment, the issue of which i is still uncertain, it may appear rash to hazard 
a conclusion; but from every observation it would seem, that a hedge planted behind 
the top of the wall, like that last described, would sooner become a fence, would be 


less expensive, and liable to fewer inconveniences, than that, we are now speaking of. 
In the former, an easy opportunity is afforded of filling up the vacancies occasioned 


by the death of any of the plants, without the troublesome and EXPENSIVE process of 


taking down, and rebuilding a part of the wall. 


Hedge and Ditch, with Row of Trees (Pl. VII. fig. 53, and 54.).—The different 
kinds of hedge and ditch have been already described; the present differs from them 


only, in having a row of trees planted in the line of the fence along with the hedge. 
The advocates for this practice say, that by planting hedge rows of trees in the di- 


rection of the fence, the country is at once sheltered, beautified, and improved; and 

that the interest of the proprietor is ultimately promoted by the increasing value of 
the timber raised in these hedge-rows. It is also said, that such trees produce more 
branches for stack-wood, knees for ship-builders, and bark for the tanners ; and they 


sell at a higher price per load than trees grown in woods and groves. Besides, close- 
pruning hedge-row trees, to the height of twelve or fifteen feet, prevents their damaging 
the hedge; the shelter which they afford is favourable to the vegetation both of grass 
and corn; it also tends to produce an equable temperature in the climate, which is 


favourable both to the production of greater perfection and beauty i in animals, and of 


longevity to man. 
Though the practice of planting hedge-rows of trees is very common (especially in 


England), though its advocates are numerous, and though these arguments are urged 


in its favour, yet the objections are also entitled to very serious consideration. 
When trees are planted in the line of a fence, if that fence is a hedge, the plants of 
which it consists, will not only be deprived of a great part of their nourishment by the 
trees, but will also be greatly injured by the shade they occasion, and the weight of 
che drop that falls from them during wet weather; upon this point little reasoning is 
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necessary, for if we appeal to facts, we will find that no good hedge is to be met with, 
where there is a hedge-row of trees planted along with it. 
The mischief is not however confined solely to hedges; the effects are equally bad, per- 


| haps worse, where the fence is a stone wall; for though in this case the shade or drop of 
the trees, are hardly if at all felt, yet when they have attained a certain height, the work- 


ing and straining of the roots during high winds is such, that the foundations of the wall 
are shaken and destroyed; accordingly, wherever large trees are found growing near 
stone walls, the fence is cracked and shaken by every gale of wind, is perpetually falling 


into large gaps, and costs ten times the expence to * it in repair, that would ocher- 
wise be required if no trees were near it. | 


Admitting, however, that the trees in hedge-rows were no way prejudicial to the 
fence, which we have already shewn is by no means the case, another argument may 


be successfully used against the practice. It is seldom, indeed, that trees planted in 
| hedge-rows arrive at any great size; on the contrary, they are generally low and stunted; 


and while they occasion a visible loss by the mischief they do the fence, their utmost 
worth, when they come to be sold, will seldom be found adequate to the loss and incon- 
venience they have occasioned. This is very satisfactorily accounted for from the 
want of shelter; trees planted in hedge-rows being exposed to every inclement blast; 


by that means they are deprived of what is very essential to promote their growth, and 
which is in fact the cause, why trees in large plantations thrive better than when they are 
planted singly ; namely, the mutual shelter which they afford to each other; it being ob- 


served that all trees on the skirts of plantations are much lower than those more 
removed from the extremity; this is owing to their bearing the first gust of the wind, 
which after being once broke, its violence is gradually abated, and in proportion as the 


trees recede from the verge of the plantations, they feel it less and rise higher. 


Hedge: rows of trees are in a still more unprotected situation than those which form 


the skirts of a plantation, the latter being exposed to the violence of the wind only 
when it blows in one direction; this is what is generally termed the prevailing, wind ; 
when the gale is from any other quarter they can hardly be said to feel it; whereas, 
bedge· rows are exposed to the ravages of every blast, in whatever direction it may 


blow. There are, no doubt, some favoured spots where not only hedge rows, but. 


even single trees may thrive, and attain a great size, without any protection whatever; 


the cases in which this happens, are however but few, and can in no sense be quoted in 
support of the general practice of planting trees in hedge-rows.. 
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It has often been hinted, and of late strongly insisted upon, though we think with 
infinitely more zeal than judgment, that the sides of all the highways throughout the 


kingdom should be planted with hedge-rows of oaks. Very elaborate and highly co- 
loured statements have been given of the advantages, that would result from the general 

introduction of this plan over the whole kingdom ; but from much reflection, and a 
most attentive observation, we are enabled to state, that the supposed benefits held forth 
by the favourers of the system of planting the sides of the highways, in lieu of serv- 
ing the public, would produce quite a contrary effect. The mischief occasioned by 
hedge-rows of trees upon the fences by way sides, has already been mentioned, and 
those who have paid sufficient attention to the subject will bear testimony, that the 


roads are injured in a still greater degree. The circumstances necessary to form a 


proper road are, a good bottom, proper materials, and a sufficient declivity for carry- 
ing away the moisture, together with a complete exposure to the sun and air; where 
these are united, the road is good, and lasts for a considerable time ; where any of them 


are wanting, the reverse is the case; for instance, though the bottom and materials are 
of the best kind, if the road is shaded with trees or tall hedges, and excluded from the 


benefit of the sun and wind, that road will always be a bad one, and scarce any exertion 


or expence will prevent it from being so; accordingly, throughout the whole kingdom, 
the worst roads are uniformly met with, in situations where belts of planting run 


parallel to them, or where very tall hedges grow on each side. The road contractors 
throughout the kingdom will, from dear-bought experience, corroborate this to their 
cost, as they uniformly find, that in every instance where the roads are bounded either 
by tall hedges, or belts of planting, the expence necessary to keep them in repair ia 
more than doubled thereby, and the road, at the same time, worse than it is in situations 
where they are not shaded. This is remarkably the case, if the road runs in a direction 


from east to west: upon roads of that kind, if the south side is bounded either by a 
very tall hedge, or a hedge and row of trees, no pains or expence that can be bestowed, 


will be sufficient to keep it in good order, The great desideratum in road-making, as 


already noticed, being that of forming the road in such a manner as to raise it suffi- 


ciently in the middle, and give it a gradual slope to each side, to facilitate the descent 
of the moisture, and afterwards exposing it 80 completely to the action of the sun and 
air, as to dry it in the speediest manner after every shower. | 5 | 

It must be admitted, however, that in every situation, hedge-rows of trees, where they 
thrive, afford a degree of general shelter, and greatly improve the scenery; but these 
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advantages are trivial when compared to their defects; and the injury done every year 
both to the fences and highways throughout the kingdom is too apparent, and too gene- 
rally felt and complained of, both by farmers and road-contractors, to require any 
further comment. | . 
Hedge and Ditch, or Hedge and Wall, with Belt of Planting (Pl. VII. fig. 55.) 
— In the introductory part of this Paper, notice is taken of the necessity of proprie- 
tors and occupiers of ground being at due pains to investigate accurately the peculiar 
circumstances connected with its natural situation, and to regulate their plans of inclos- 


ing acccordingly, as without such previous knowledge and consideration, no under- 


taking of that kind can be ultimately successful. 

This consideration is more necessary with the hedge and belt of planting, than per- 
haps any other fence ; in exposed situations it is strikingly useful and ornamental, while, 
upon the low grounds it is not only unnecessary, but in some instances absolutely 
hurtful. For instance, in deep and broad valleys surrounded by hills, and sheltered 
from severe blasts, belts of planting are not only unnecessary, but even hurtful and 
ruinous by the ground they occupy, which could certainly be employed to greater ad- 


vantage, and the original expence of inclosing and planting saved. There are many 


instances both in Scotland and England, of low, flat, rich lands, being inclosed, and com- 
pletely protected from the inclemency of the weather, without any aid whatever from this 
fence. There are other situations, however, where, though the lands are very flat, and the 
soil good, yet, from the want of hills and high grounds in the neighbourhood, they are 
so much exposed to the sea blasts, and a current of air, passing over a great extent of 
country without any interruption, that the value of the soil is thereby very much di- 
minished. The peninsula which forms the county of Caithness, is a striking. proof of 
this: with a soil of a very good quality, and highly improveable, its value is greatly 


impaired by the circumstance of its being so much exposed to sea winds, which com- 


ing from a very inauspicious quarter, and blowing over a considerable extent of coun- 


try without meeting with any obstacle to break the force, or change their direction, 
blow with uncommon severity and fierceness, and in that way are an effectual check to 


vegetation. There are very extensive tracts in England in nearly the same situation, 


the whole of which might at small expence be sheltered, and rendered completely pro- 
ductive, by | intersecting the country in a judicious manner with plantations and hedges, 
eicher separately or conjoined, as in the hedge, and belt of planting. 


Thus much, as to the Situations in which this fence 3 is proper and useful. Inte 
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formation of it considerable pains and attention will be found necessary. In every 
case where it is meant that the hedge and belt of planting shall constitute a durable and 
efficient fence, it must be made of a certain breadth; from forty to sixty feet is the 
very least breadth that should be allowed; and in cases where the situation is very 
elevated, and the intrinsic value of the soil small, the belts should be three times that 
| | breadth: such a space will allow abundant room for planting such a number of trees 
| as will, by the mutual shelter which they afford to each other, promote their growth, 
and protect them against the blasts which are so severely felt in those elevated regions. 
. The more effectually to promote the desirable purpose of sheltering the young trees, 
0 | they should be planted very thick; perhaps, four or five times the number that is meant — 
| to be allowed to grow to the full size, sbould be planted. The expence of the plants 1 2 
in the first instance will be very trifling, and much more than repaid, by the value of Yd 
the weedings, after they have attained a certain age ; with this additional benefit, that 
the whole plantation will grow faster, and in that way sooner answer the purpose of 
sheltering the lands. Planting an extra number of trees is also benefieial in another point 


of view, namely, that of affording a choice of the most healthy plants to be left, when 
the plantation is thinned. 


Where belts of planting are made, it is common to have two sets of trees, one = F- 8 ; 
firs, pines, or larches, and another of oaks, ashes, and other hard woods; the first set is = | 
generally meant to shelter the second, and nurse them till they arrive at a certain age and 1 


size, when the first set are cut down. In some instances this mode answers extremely 
well, but in a multitude of cases it is otherwise; the firs, larches, and pines, grow $0 
much faster than oaks, ashes, &c. as not only to deprive them of a very considerable 
proportion of that nourishment, which would otherwise have fallen to their share, but 
. | also, by shading and depriving them of the benefit of the light, they are drawn up in 
| such a way as to bear more resemblance to hot-house plants, than trees that are meant 
to grow and encounter the blasts of a northern climate; accordingly it is too often 
seen, that when the firs and evergreens are removed, the tender branches of the oaks, 
. Cec. are instantly affected by the nipping blasts, 1 in such a manner, as not only to check 
| their growth for several years, but in many instances to kill them entirely. Ry 
To remedy this inconvenience, it is necessary chat the belts should be made entirely 
either of firs and trees of that description, or of deciduous plants, such as oak, ash, &c.; 
in that way, the whole plantation will enjoy an equal share of the light, heat, and air; 
and none of the trees will shade or prove detrimental to the others, It is known from 
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experience, that plantations formed in this manner, if they are planted thick enough, 
grow equally fast, and form much stronger and healthier trees, than in cases where firs, 
and other trees of that description, are planted along with them. 

Various modes are followed in the formation of belts of planting ; sometimes they 
run in straight lines, sometimes serpentine, and at other times circular, or nearly so; all of 
which have both use, and ornament to recommend them. Where it is meant to allow 
the fields to remain constantly in pasture, the serpentine and circular belts will not 
only look better, but will at the same time afford the most complete shelter: where the 
lands incline directly south, or nearly so, the belts should run from south to north, as 
the east and west are generally the prevailing winds in most parts of Britain: upon a 
north exposure, the belts should also run from south to north, but should be intersected 
with cross strips or belts at proper distances. By this management, the fields will be 
secured against every inclemency of the weather; for while the belts, which run in a 
direction from south to north, screen the fields from the east and west winds, the cross 
belts effectually secure them against the inclemency of the north and north-west gales, 
which in many places, especially in North Britain, are severely felt. 

The same precaution is necessary where the lands lean either to the east or west; 
in both of these cases cross belts will be found useful, as they effectually secure the 
fields against every wind that can blow. The reason for omitting the cross belts in 
southern exposures, is very obvious; the high grounds to the north secures them from 
north and north-west winds, the belts protect them against the gales, that come from the 
west and east; the only wind, therefore, to which they are exposed, is the south; and 
from the warmth and mildness of south winds, little danger is to be apprebended from 
their effects. 7 

The manner of protecting PR belts is different in a em situations; where wood 
is plenty, a simple paling, or ditch and paling, forms the fence ; where stones are 
plenty, a wall is frequently made use of; but in by far the greatest number of cases, 
the ditch and hedge already described (PI. VI. fig. 42), or sunk fence described, 
Pl. I. fig. 4, with a hedge upon the top, are adopted; or any of these, when properly 
executed, will answer this purpose extremely well ; but as there are some of them better 
and more durable than others, and as permanence ought never to be lost sight of, either 
In this, or any other mode of inclosing, it is of consequence to fix upon that, which unites 
immediate use with durability . The stone wall, sunk fence, and ditch and hedge, 


are certainly the most durable ; the two first are, indeed, complete at once, and every 
Vol, It, - | .O 
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benefit that can be derived from their use, is immediately obtained; the hedge and 

ditch, on the other hand, rises by very slow degrees, during which the belts are ex- 
posed both to the weather, and the injuries arising from sheep, and cattle breaking 
into, and trampling upon the young trees ; after all, it is very seldom that a hedge 
which surrounds a belt of planting, forms a good or useful fence ; in speaking of 
hedge and row of trees, the reason of this is explained at considerable length. 

Where the mode of inclosing with belts of planting has been adopted, and judiciously 
carried into effect, the advantages have in many instances been very great, especially 
in high exposed situations. Upon the estate of Leston, in East Lothian, a striking 
instance of this is met with: a part of that estate is situated on the declivity of a range 

of hills, known by the name of Lammarmuir, leaning to the north. About twenty 
years ago, a part of the lands were inclosed with belts, consisting chiefly of firs, with | 
a mixture of larches; the situation way then so bleak and exposed, and the soil seem- 
ingly so bad, that the neighbouring proprietors laughed at the attempt, predicted that it 
would be abortive, and considered the owner a fool, for laying out his money upon 
so unpromising a subject. A few years, however, gave them a better opinion, both 
of his intellects and his undertaking: the trees throve from the first, and in a short 

time, the benefit arising from their shelter was sensibly felt. The bleak uncomfortable 
appearance which the fields formerly exhibited, began to be changed, and a better 
and more valuable herbage sprung up. This alteration has been progressive, the 
pasture is now good, and the fields so completely inclosed, as to bid defiance to every 
wind that blows. 

In consequence of this change, the soil, which in its original state produced nothing 
but heath, fern, and some of the very coarsest grasses, and was not worth a shilling 
an acre, is now rented at twenty, and not considered as a dear bargain ; yields very 
cood pasture; and notwithstanding its elevation above the level of the sea, and a north 
exposure, a part of it has lately been ploughed, and produced very good crops of 

grain, The sheep and young cattle that are reared and fed in these fields, owing to 
the complete shelter they enjoy, and being left undisturbed by herds, or dogs, thrive 
amazingly ; and in winter, when the weather is inclement, the flocks from the neigh- 
bouring heights are drove into these inclosures during the night ; and in that way are 
not only better sheltered, but the attendance of servants is rendered unnecessary. 

To the above advantages we have to add, that the thinnings of these belts have 
much more than repaid the expence originally incurred in making them; by affording. 
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great quantities of wood for paling and for building, and keeping the houses and 
cottages upon the estate, and its immediate vicinity, in repair. After all, the number 
of trees still remaining, and which we hope the good sense of the present proprietor 
will allow to stand, would if cut down and sold, be worth from 4 50. to ¶ 100. per 
acre. 


Another very striking instance of the advantages arising from this kind of inclosure, 


is met with, in the immediate neighbourhood of Haddington, in the same county, upon 


the property of the Rt. Hon. the Earl of Wemyss. A tract of land of about three 


hundred acres, on the side of a hill leaning to the south, was inclosed with belts, or 


as they are called strips of planting; these strips run from north to south, in such a 
way as to divide the whole into fields, of from thirty to forty-five, end one of the fields 
contains seventy acres. Before they were inclosed, from the great elevation, they 
were exposed to, and suffered severely from the east and west winds: the fields are 


nearly an English mile in length each, with a gradual ascent the whole way; and 


a part of the soil, especially that nearest the summit, rather thin, and of an inferior 


quality: the whole has been let for many years in pasture at a good rent, are now 
farmed upon a seven years lease for tillage, at five guineas per acre, while the lands 


on each side, which are not inclosed in that way, are scarcely worth twenty Shillings. 


Pl. X. fig. 60. represents a part of these fields in perspective. 


Many other instances could be adduced of the advantages, arising from this kind of 


inclosure in exposed situations; indeed, in such cases, it is the only one that should 


be had recourse to, as it unites every requisite of beauty, shelter, and inclosing. It 


has this farther advantage; that, whereas in other instances, the ground occupied by 


the fence, 1s either entirely, or in a great measure lost ; in this case, it is annually im- 


| proving in value by the growth of the trees, which at once afford wood for making 


fences, for building and labouring utensils, and, what in many districts is a very im- 
portant acquisition, fewel for the poor: and in not a few instances, the branches or 
prunings have been in severe winters converted into food for cheep, and other 
animals, especially the prunings of firs, larches, &c. 


In conclusion; we earnestly recommend this mode of inclosing, to the proprietors 


and occupiers of all high exposed grounds; as, from an attentive observation of its ef- 


fects in such situations, che advantages arising therefrom, have been found to exceed 
even the most sanguine expectation. 


N and Ditch, or Wall, with the Corners planted. (Pl. VI fig 56, and Pl. VIIL. 
O02 | 
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hg. 57.) It is common upon some estates, instead of the belt of planting, to plant only 
the corners of the fields, as inthe figure, Upon an extensive property, and where the 
fields are not very large, this mode of inclosing has a good effect upon the scenery 
of the country, and answers the purpose of general shelter extremely well. It certainly 
has a more pleasing and natural appearance to the eye, than the stiff formal look, of 
a number of strait belts running in parallel lines; it is, however, greatly inferior to the 
belt of planting, for the purpose of sheltering particular fields. But as in every field, 
there is a space in each angle that cannot be ploughed; by planting these spaces, 


which would otherwise be left waste, the country is thereby ornamented, and many 


valuable trees raised with little expence, and with scarce any waste of land. This plan is 
particularly recommended by Dr. Falconer, in the Staffordshire Report, in the following 


words, © In every act for an inclosure, let there be a clause obliging the proprietor 


% of the new inclosed land, to plant a certain number of oaks, in proportion to his 
i share of the inclosure, and directing the plantations. to be made in the angles of the 


E fields; by adopting which plan, a less quantity of posts and rails would be required, 
and the angles of each field would be converted to a profitable use, and corn would 


© grow close up to the rails: whereas no corn will now grow in such angles. This 
8 P 


« is not the only advantage that would arise from this plan; the trees full grown, would 


« afford good shade for cattle, and an easy communication through these plantations, 


would be from field to field. It would also be very ornamental to the country.” * 


Circular Belt of Planting. ( Pl. IX. fig. 58, and Pl. X. fig. 59.)—This mode of 


inclosing has hitherto been but little followed, though much benefit may certainly be 
derived from it; especially in the hills and uplands. The danger to which sheep are 


exposed in these situations during winter, is well known; numerous flocks being sometimes 
buried in the snow during the night, and not unfrequently the lives of the shepherds lost, 


in attempting to drive them to a place of greater safety. In the reprinted Survey of 
Fast Lothian, a Mr. Brodie, a very intelligent farmer in the uplands, proposes, that 
upon all store farms, there should be one or two circular inclosures, of at least six 
or eight acres in extent, planted thick with trees, and from an acre to an acre and a 

half, left unplanted in the middle, as in Pl. IX. fig. 58, with a serpentine road lead- 


„Others doubt the utility of this practice, as, in point of fact, the greater number of such corners 
are necessarily occupied by gateways, that could not, without considerable inconvenience, and in- 
creating the farmer's labour, be dispensed with. 


_ 
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ing from the outside to the centre ; and that during storms, or when there 1s any 
reason to apprehend a fall of snow, the sheep may be drove into them during the 
night, where they wall be lodged in safety, and no herd required to attend them; and 
in bad years, such as the winter 1794-5, when the snow fell very deep, and con- 
tinued for several months ; during which, the farmers were under the necessity of feed- 
ing with hay, the sheep may be comfortably: lodged, and fed in these inclosures ; 
with this additional benefit, that if due pains are taken to litter the space in the middle 
with straw, heath, fern, or even peat earth, a very great quantity of valuable manure 
will in that way be obtained, which would otherwise have had no existence. 

The reed fence has hitherto been but little used, except in gardens, for the pro- 


| tection of melon grounds, &c. and is constructed in the following manner. The space 


meant to be inclosed, is first surrounded with posts and rails, exactly resembling the 
fence known by the name of post and rail; when the wood work is finished, the reeds 
are applied perpendicularly in bundles, quite close to each other, and fastened to the 


post and rails, either with common rope yarn, the bark of trees, or ropes made of 


straw : when properly constructed, this fence lasts a considersble tne and affords 
In some cases, the reeds or thatcb (for this last article will answer the purpose 
equally well as reeds), are applied only on one side of the post and rails; in by far the 


greatest number of instances, however, they are applied on both sides; in that way, the | 
posts and rails are entirely concealed. This last is certainly the most complete 
method, and makes at once a more lasting fence, and one that 1s more agreeable to 
the eye. For temporary purposes in sheltering cattle, that are fed in open straw yards 


through the winter, and for protecting persons employed in hewing and preparing 


materials for buildings, the reed fence seems well adapted, and upon trial will be 


found to cost less money, and afford better shelter, than the wooden huts that are 
commonly erected for these purposes. 


Gates.—Many different kinds of gates are used i in different parts of * Island, but 


the e are, 


ist. The swing gate. 
2d. The folding gate. 
3d. The slip- bar gate. 
4th. The wicket, or turm about gate. 
Pl. XII. fig. 67, 68, 69, represents the swing gates most comb used. These, 
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from the great length of the bars, and the weight upon the hinges, are found to be 
very expensive; for unless uncommon pains are taken to bind them very strongly 
together, the joints give way, and the gate falls to pieces; or the hinges being over- 
strained by the great length of the bars, are either drawn or broke: this is therefore to 
be considered as a bad and an expensive gate. 

Pl. XII. fig. 70, and 71, represents the double or folding gate, which from, ex- 
perience, is found to be much more durable than that already described; the bars 
being only half the length, the joints of the gate are not liable to be broke, nor the 
hinges hurt by straining: and the difference in the original cost consists only in the 

price of an additional pair of hinges. Pe 
Pl. XII. fig. 72, represents the slip-bar gate. This is perhaps the most durable of 
any, especially where the gate-posts are of stone, with proper openings left for the 
reception of the bars. The only objection that can possibly be made to the slip- bar 
gate, is the trouble of opening and shutting; which, when servants, or others pass- 
ing through it, are in a hurry, occasions its being frequently left open. In other 
respects, it is preferable to every other description of gates, both in the original cost, 
and greater durability. It is to be noticed, however, that upon the verge of a farm or 
estate, especially where it is bounded by a high road; the slip-bar gate will not answer, 
as it does not admit of being locked, or secured in the same way as other gates ; but 
in the interior of a farm or estate, it will be found the cheapest and most convenient. 
Pl. XII. fig. 73, and 74, represents the turn-about, or wicket gates. These are 
used only in cases, where there is a necessity for leaving an entry for the people em- 
ployed, to pass backwards and forwards. This purpose they answer very well, and 
at the same time keep the field completely inclosed, as they require no trouble to 
shut them. | 

Gate Posts. —These, where circumstances will admit of it, should always be of stone, 
and if possible, hewn stone ; which, when properly constructed last for ages. In many 
places, it is customary to plant trees for that purpose, and after they have attained a 
certain size and thickness, to cut them over about ten feet above the surface: where 
the trees thrive, they form the most durable of all gate-posts ; in many instances, how- 
ever, they misgive, and much trouble is necessary to repair the defect. Where the 
posts are made of dead timber, they should be strong, and the wood well prepared ; 
that part which is let into the earth should be defended, by dipping it in coarse oil, or 
giving it a coat öf Lord Dundonald's coal varnish, as formerly mentioned for the 
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different kinds of paling; and all that is above ground exposed to the weather, should 
be well covered with one or two coats of oil paint; the expence of this preparation 
will be very small, and the benefit arising therefrom considerable. 

There are also some stone stiles, very common in Derbyshire, and other parts of 
England, some sketches of which, transmitted by Mr. Brown of Luton, are included 
in the annexed engravings; PI. XII. fig. 75, is one of a very simple construction. 
At the bottom is a thin flat stoneset edge ways, to prevent sheep getting out, and above, 
there is a cross stone or bar, to prevent horses and cattle jumping over. Pl. XII. 
fig. 76, and 77, require no particular description. Pl. XII. fig. 79, is called he 
Cornwall, or Cornisb stile. The foundation of this stile, is a stone wall, in which a 
gap is left; and stones are laid across a ditch of some depth, made lengthways in the 
gap: the foot- passenger steps on the stones, but four-footed animals miss them, and 
fall into the ditch. Pl. XII. fig. 78, is the simplest and best construction, where 
the traffick is not great. In the construction of stiles, much must depend upon the 
nature, and shape of the materials; according to which, the nature of the fence, and 
the extent of traffick upon the road, the intelligent workman vill execute the plan 
that is thought to be the most eligible. 


— 


CONCLUSION. 


Having gone over with a degree of minuteness, which to many readers may con- 
vey an idea of trifling, the different kinds of inclosures, made observations upon the 
mode of executing each, and pointed out some of the principal benefits arising 
from the system of inclosing ; we beg leave, in conclusion, to state its effects upon the 
population, manufactures, wealth, and public revenue of the kingdom. These are points 
of the highest importance, and entitled to the most serious, and attentive consi- 
deration. 

It has been asserted by some able writers, especially the late celebrated Dr. Price, 
that the population of Great Britain has been materially diminished by inclosing the 
lands, thereby depriving a number of hands, formerly employed in the labours of the 
field, of employment: as the opinion of such a distinguished character, upon a subject 
of high national importance, cannot fail to have great influence upon many minds, 
it is entitled to a strict and unprejudiced examination. Before entering upon this, it 
is necessary to observe, that Dr. Price, however accurate his opinions, or calculations 
might be, when founded upon sufficient data, took certain things for granted, and 
_ founded upon them, which, if he had been possessed of more experience or better 
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information, he would have disregarded. That, this was the case in a remarkable degree, 
upon the present subject, is now so very notorious, that it may perhaps appear a waste 
of time, and an offence against the patience of the well informed reader, to repeat so 
palpable an error. 

Were agriculture the only employment of the inhabitants of Great Britain, the 
produce of the soil their chief support, and che sole source from whence every thing 
connected with the necessity, comfort, and elegance of life was drawn; it would in- 
evitably happen, that every contrivance, whether by inclosing the lands, or otherwise, 


that could in the smallest degree tend to diminish manual labour, would throw a num 


ber of persons out of employment, who would necessarily be obliged to seek a sub- 
sistence, by emigrating to other countries; in that way, the population of the kingdom 
would be immediately and materially affected. This conclusion must be very ap- 
parent to every person, who has considered the matter with due attention. 

Let us, however (which is really the fact), consider Great Britain, along with its 
agricultural products, as a warlike, a manufacturing, and a commercial nation; the 
picture 1s reversed, and the abridgment of labour, whether by inclosing, machinery, or 
other contrivances, will be found, in place of i injuring, to favour population. 

It cannot be disputed, that when a farm is well inclosed, and put under a proper 


rotation, with a certain proportion of it, in grass, the stationary servants upon such 


farms, in most cases, will be reduced more than one third; and in a great many 
instances, fully one half: but though we admit this, we are at the same time satisfied, 
that the number of occasional labourers required for ditching, trimming, and cleaning 
hedges ; and for hand-hoeing, hand-weeding, and other operations connected with an 
improved husbandry, will much more than compensate the diminished number of 


stationary Servants : as every farmer will find employment for a great number of 


hands, for the labours already enumerated, and what is no small recommendation of 


this system of husbandry, a great part of the work admits of being done by old people, 
women and children. 


Indeed, the slightest observation must impress every intelligent mind, that in pro- 
portion to the perfection 1 in which any country is cultivated, its produce will be in- 


creased ; of course, the greater the number of herds will it feed, and employ. To what is 


the great produce and fertility of gardens owing, but to the superior care and attention 


bestowed upon their cultivation? We are still ignorant to what length the productive 
powers of the earth may be carried ; they are certainly very great; and were every 
description of plants, but such as are necessary for the sustenance of man, and the 


various Modes of Inclosing Land. 405 


other animals, extirpated, the produce of the soil would be increased, not in an arith- 
metical, but a geometrical proportion, to the quantum of labour bestowed upon it. 
Were the same pains taken, and the same number of hands employed in cultivat- 
ing the fields, and in picking and destroying weeds, many extensive tracts might be 
rendered equally productive, as the best garden ground. It 1s obvious, however, that 
this system of husbandry admits of being practised with success, only upon inclosed 
fields; and that inclosing must, in all cases, be a previous step to its introduction. 
This last argument is conclusive in favour of inclosures. It is admitted on all hands, 
that the system of husbandry, which a farmer is enabled to pursue upon inclosed pro- 
perty, has an immediate tendency to increase the produce of the soil, and afford em- 
ployment for an additional number of people; while, at the same time, he has it in 
his power to diminish the working stock and stationary servants, nearly one half; the 
saving of corn, and other food required for the support of their horses, together with 
their original cost, the expence of stationary servants, harness, &c. &c. may be safely 
added to the account. | 
The question appears a proper and natural one, how is this extra x produce to be 
employed? to which we answer, either immediately, in supporting an increased popu- 
lation, or remotely, in furnishing the country with an article of export, consisting either 
of the grain itself, or the products drawn from it, such as spirits, beer, porter, &c.; all 
of which are highly prized, and bear a great price in foreign countries. In a subsequent 
part of these observations, we shall have occasion to enter more at large into this part 
of the subject, as connected with the national wealth, and revenue; in this place it 
is only necessary to observe, that though by the assistance of inclosing, and an im- 
proved husbandry, the numbers of horses and stationary servants upon every farm 
are evidently diminished, yet the number of persons required for occasional labour, 
are as'certainly increased ; and in that way, the expensive (and in many instances un- 
productive) labour of a great number of horses, is exchanged for the valuable and 
productive labour of an additional number of human beings. 
I his is the immediate effect of inclosing, which, even in the outset is highly 
favourable to population; but if we carry our view forward to its remote benefits, they 
swell upon the sight, and assume an appearance of vast importance. 3 
As faras population is concerned, in every instance where it is admitted, that either 
by inclosing, or any other contrivance, employment is provided for an additional num- 


ber of hands, and a comfortable and certain subsistence is to be earned from such 
VOL. 11. P 
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employment, the inducement to marriage, and the intercourse of the sexes, will be 
strong, and their effects certain; by that means a rising progeny will be produced, not 
merely adequate, but (as is always the case) more than sufficient for the labours of 
the district in which they are born, and a surplus will be spared for other employ- 
ments. The petty mechanic, or labourer, who has been fixed to a certain spot, and 
has brought up his family by constant labour and self-denial, while he is from ex- 
perience convinced of the certainty of a subsistence from such persevering industry, 


as long as his health enables him to prosecute his employment, will not, if he possesses 


common sense, be blind to the advantages to be met with in other walks of life. 
Under such impressions, he will naturally educate his children for different pro- 


fessions, according to their inclination and his abilities. By that means, a certain 


proportion of the children, of those who cultivate the soil, will be qualified to fill 
other stations. The army, the navy, manufactures, the fisheries, and commercial 
pursuits, will of course present themselves, and be readily embraced. 

The popular theme upon the subject of inclosing is well known; and many men, 
from whom more enlightened and extended ideas might have been expected, have 
added their voice to the general and unfounded clamour. It is certainly not unworthy 
ol notice, that the same objections have been made, and the same reasons urged, against 
the introduction of machinery in various branches of manufactures; yet it is notorious, 
that in every instance, where machinery has been applied for the purpose of lessening 
manual labour, the manufacture has extended itself, and been the means of i increasing 
both the wealth and population of the kingdom. 

The outcry that was made against spinning and stocking machines, is still recent 
in the remembrance of many; the reasons assigned were, that the women would be 


deprived of employment, in the principal line in which their industry would be ex- 
erted (spinning); and that by the introduction of Stocking frames, many who had 


formerly lived by knitting . by the hand, would be thereby rendered 
destitute. 


The same resistance has been made to the different improvements in agriculture.— 
thrashing machines were reprobated, as they would deprive that description of men of 
a subsistence, who formerly lived by thrashing grain by the hand. Two-horse ploughs, 
one of the most valuable of modern improvements, were [exclaimed against, for the 


same reason; and though the number of horses, and stationary servants, were by that 


means alone reduced one half, it was gravely urged, that it would not only deprive 
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many persons of employment, but in the end induce a scarcity of servants; as when 
there were no plough drivers to learn the management of a plough, while they were 
young, there would be none to replace the old ones when they were wore out. It is 
the same with regard to inclosing, which has been represented as so very unfavourable 
to population, by depriving a great number of persons of employment. 

Experience, and facts which cannot possibly be denied, prove that the fears enter- 

tained upon these subjects were groundless; and a conviction of the utility of ma- 
chinery, and other contrivances for shortening manual labour, both in agriculture and 
manufactures, has now made converts of their warmest opponents; but it required 
nothing short of the experience we have had of these advantages, to subdue obstinacy 
or enlighten ignorance. 
Amongst the lower ranks of society, whose minds are uninformed, the aversion to 
any improvement that has a tendency to shorten labour, even in the slightest degree, is 
exceedingly natural; unacquainted with the immediate benefits, and incapable of car- 
rying their views forward to the remote advantages, that may result from such inven- 
tions, they foresee, in their adoption, only a diminution of their own importance; and 
by observing that fewer labourers are required for certain purposes, they are haunted 
with the apprehension of being deprived of employment, and their families reduced to 
' want; in that way, feeling, not reason, decides their opinion ; whereas, were they to 
look round them, they would observe that new inventions and discoveries, whether in 
manufactures or rural economy, always bring in their train of additional employment 
for many hands, and an increase of comfort and profit to all concerned. Let the 
situation of the farmers and their servants throughout Britain, fifty years ago, be con- 
trasted with their present ameliorated condition, the picture will no doubt appear 
striking. | 

A very natural i inquiry arises from this comparison; to what 3 is this great difference 
in the condition of these people, owing? unquestionably to an improved system of hus- 
bandry, the increased demand for labourers of every description, the advanced price of 

labour, and the ready sale and high price of the products of the earth. 
Upon certain subjects, facts are so strong as to preclude the necessity of reasoning; 
che present is of that description; in every point of view, inclosing is highly advan- 
tageous; the produce of the fields is thereby increased, ſood is provided for an addi- 
tional population, labour is diminished, by which means the greatest possible produce 
is raised at che least expence; and by rendering the necessaries of life plentiful and 
| P2 
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cheap, our manufacturers are enabled to conduct their operations at less expence, and 
by that means undersell other nations where living is dearer, even in their own mar- 
kets. This last is a matter of great importance; as a preference thereby arises to our 
manufactures, and a reren! is given to the "ues that settles the balance of 
trade in our favour. 


Hitherto we have considered the increased produce, as applicable chiefly to the sup- 


port of an additional population; we will now carry our views somewhat farther, and 


consider grain, or the products drawn from it, as a bulky and valuable export. Per- 


haps the policy of government will take care to prevent much of the grain from being 


exported, in an unmanufactured state; but the same wisdom which dictates the pro- 


priety of preventing the exportation of grain, will point out the utility of encouraging 
the exportation of the products drawn from it; such as spirits, starch, &c. &c. ; these pro- 
ducts, when exported, not only bring into the country much more money than the grain 


itself would have done, but afford employment for many people, and are productive of 
great advantages to the agricultural interests of the nation, by the quantity of manure 


that is produced, and the number of hogs and cattle that are fed by the distillers, 


brewers, and starch makers. 
The experience of ages convince us that, even in the best years, the produce of the 
kingdom seldom greatly exceeds the consumption; and that, taking one year with 


another, it is barely adequate to it: this leaves little surplus for any misfortune arising 


from bad seasons; the calamitous year 1782, and the scarcity and enormous price of 
grain in the years 1795 and 1796, are proofs of the truth of this; during these two last 
years, the money paid for grain imported was nearly three millions sterling; the boun- 
ties paid by government amounted to £ 573,418. 45. gd. making together almost 


four millions; if to this, we add the loss sustained by the revenue from the stoppage 


of the distilleries and starch works, and the money sent out of the country for the pur- 


chase of foreign spirits, starch, &c. the whole together will amount to an immense sum 
in the present state of the country, and sufficient to arouse the attention of the legis- 
lature to prevent a similar misfortune. This, it is admitted by intelligent men, can 

only be done by a strict attention to the improvement of our agriculture, and giving 
due encouragement to every thing that can tend to perfect so valuable an art. Next 


to tillage, and the use of manures, inclosing bids fairest to accomplish chis desirable 
purpose; even upon the present arable fields, which from their remaining open are in 
a defective state of cultivation, its e are very great; but wu lands that are 
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entirely waste, they are still more considerable; the value of the former. is, in many 
instances, more than doubled: upon the latter, a quantity of provisions equal to all 
they produce, whether in corn or cattle (and which would otherwise have had no ex- 
istence), is added to the common stock. In this last case, the question of population 
is in no respect doubtful; if a tract formerly barren, is inclosed, and either converted 
into pasture, or brought under the plough ; employment is thereby found for a number 


of people: and a spot which, while in a waste state was useless to the community, 


becomes valuable in a double point of view, by adding to the stock of provisions, and 
affording employment for an additional number of hands. : 

A nation is accounted rich, in proportion to its resources, and'strong, in proportion 
to its population, and means of defence. Inelosing has evidently tended to increase 
both the resources, and population of Britain. If this is admitted, the increase of the 


public revenue follows as a matter of course; for the greater number of inhabitants 


that live in any country where taxes are paid (and in the present state of society they 


are unavoidable), the greater quantity of taxable commodities will be consumed; con- 


sequently, the national revenue will be increased in the same proportion. 

Before we take leave of this subject, we judge it necessary to observe, that when 
the strength and riches of a nation are spoken of, they are very seldom estimated by their 
true standard; national strength in all cases implying the number of inhabitants, and 
national wealth, the produce of their joint labours, whether arising from agricultural 
manufactures, or commerce. In the first estimate, it is often forgot, that when the gross 
population of a country is taken, the number of persons who are capable of active ex- 


ertion, and whose labours add something to the common stock, bears but a small 


proportion to the total amount; and when the gross produce is mentioned, the num- 
ber of hands required to raise it, is as frequently left out of the amount. 

National strength, undoubtedly depends in a great measure upon the number of 
inhabitants, but it is only upon the numbers who are capable of active exertion, in 
one way or other; and though national wealth, and public revenue, consist in the 


annual income, arising from the joint labours of the community; yet it is perfectly 


certain, that the true criterion of the wealth and independence of any people, is to be 
met with, in a comparison between the numbers, and the produce. In other words, 
the nation chat is able to realize the greatest annual produce with the fewest hands, 
and at the least possible expence, is the richest and most independent. In this respect, 
Britain stands unrivalled; many of the noblest inventions, of which the human mind is 


of 
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capable, have lately been introduced, and applied to the useful purposes of life. In 


consequence of which, manual labour has been so much abridged, as to enable the 


mechanic and manufacturer, to bring to market articles of superior quality, at less 
than a third of the price, which they would have cost twenty years ago: owing to that 
cause, our exports have increased in a very uncommon degree, and we are now 
enabled to supply other nations with many articles of ans; fs and even of necessity, 
which we formerly imported from them. 

The dress and appearance of all classes of society, is another proof of this remark ; 
the extension of every manufacture, where machinery has been introduced, the in- 
ereased demand for workmen, and the high wages given, are conclusive proofs, that 
the application of machinery to manufactures, is highly favourable to population. It 
is the same with regard to agriculture; for though by inclosing, the introduction of two- 
horse ploughs, and thrashing machines, fewer persons may be wanted for certain pur- 
poses; yet a number, far exceeding the persons formerly employed in these branches, 
will be required for other labours. Let it also be remembered, that even in the High- 
lands, and grazing districts, where inclosing tends without all question to diminish 
population; yet the progressive improvement of other districts, by opening new sources 
of wealth and comfort, finds ample employment for all the hands that are rendered 
unnecessary in the grazing countries, in new and hitherto unknown branches of 


industry, which not only admit of the labours of the young and vigorous, but afford 
a profitable employment for children, who are unfit for other labours, and even for 


decrepitude and old age. 


Let us for an instant suppose this country in wich a situation, that the number of 


inhabitants was barely adequate to the present labours in agriculture, and manu- 


factures; under such circumstances, no attempt even to extend the present, or intro- 
duce new arts or manufactures, could be successful for want of hands. For though 
by high wages, people might be tempted to forsake their former avocations, and 
embrace this new employment; it is evident, that these hands must be drawn either 


from the plough, or some manufacture formerly established. In such case, the new art 
or manufacture could only be established at the expence of the agriculture, or former 
manufactures of the country; in that way, the nation would be in no respect benefited; 


as whatever was gained by the new art, would be more than countertalunges by the 


check and discouragement given to the old. 
But if in a country so circumstanced, * the population is barely adequate to 
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me labour required for agriculture, and the other established branches of industry, 
machinery, or other contrivances can be introduced, that have a tendency to diminish 


manual labour in the whole, or any one of these branches, it is evident, that a 
number of hands will by that means be spared for any new undertaking; and in that 
way, the country would reap every advantage that could possibly arise from this new 
art, without the smallest detriment to the old. For, as has been already hinted, it 
ought never to be forgot, that though some idea of the industry of a nation may be 


: formed by knowing the number of hands actually employed in the useful arts, the 
perfection of these arts depends upon that nation being able to bring to market the 


greatest quantity of produce, with the fewest hands, and at the least possible expence ; 


for numbers without industry, constitute a wasteful and consumptive population, 
which, instead of serving any valuable purpose, has a tendency to nn national 


wealth, and destroy its resources. 


EXPLANATION OF THE PLATES. 


PLATE | fig. 1. 


An open ditch, with the earth taken out of it collected into heaps, 
and burning for manure ; a practice in some of the English 
counties. 


A double ditch, with the earth taken out of both ditches, formed 


into a bank, and laid up between them. 


Section of a road or highway, bounded on each side with a bank, 


having a perpendicular facing of sod on the side next the road, 
and sloping gradually towards the fields ; on the other, with a 
hedge planted at the bottom of the slope. 

A sunk fence faced with stone. 

Horizontal nailed coarse rails, made of common sawn wood, 


without any other dressing. 


Jene horizontal rails, made with dressed wood, and jointed | in- 
stead of being nailed. 

Upright lath paling, made with light sa sawn laths, and ee with 
rests at proper distances. 


S-— — ͤͥ 222 — 
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Pratt: I. fig. 8, Horizontal fir paling, made with weedings of young firs, with 


— 


PLArE II. fig. 9. 


— g. 10. 


— dg fig. 11. 


- fig. 13. 


s. 14. 


—— fig. 15. 


— —— fig. 18. 


— fg. 19. 


— — fig. 20. 
— g. 21. 
— — ſi, 


— fig. 23. 


— . 


fig. 12. 


— fig. 16. 
"Pra III. fig. 17. 


the lateral branches trimmed off, about two inches from the 
stems. 
Upright paling of young firs, with the. _ left in the 
same situation. 
Chain fence, made with upright posts drove into the earth, 
and chains stretched between them. 
Chain fence, with trees instead of dead posts, and the chains 
fastended to hooks or staples, drove into the trees. 
Net fence, made by driving massy upright posts into the earth, 
and stretching nets between them. 
Rope fence, made by driving upright posts into the earth, — 
stretching ropes between them. 
Moveable paling, flake, or hurdle fence. 
Osier or willow fence. 


Paling of growing trees. 


Upright lath paling, or park palings. 
Horizontal lath paling. 


Warped palin g. 


Open nailed paling, warped with thorns. 

Common dead hedge. EE 

Dead hedge. bound together at top; used in many parts of 
England, 

Dead hedge with upright posts drove into the cank, and 
warped with thorns, or stack and rice; or, as it is termed in 
Scotland, stake and rice. 1 

An old hedge cut down, and a gap in the middle of i it, mended 
by bending down one of the old plants into the opening, 
fastening it down with wooden hooks or pins, and covering 

it with earth; when this is properly done, it sends up a num- 
ber of strong young shoots, which completely fill up the 
opening. 


Prarr IV. h8- 25. A hedge mended in the above manner, and the opening pro- 


tected by a coarse paling. 
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3 

1 
wy 
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PLATE IV. fg. 26. 


g. 27. 
IR SITY fig. 28. 


g. 29. 


— 


— — fig. 31. 


i _— 


. 32. 


| PLATE V. fig. 33. 
— 
3 ENT TT ; fig. 35. 


fig. 37- 
fig. 38. 
— . 39. 


——— g. 40. ; 
PLars v1. "RE. 4k. 


— Ag. 42. 


— 43. 


. 44. 


. 47. 


— 
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An old thorn hedge cut down, and an opening filled up with 
young beeches, protected by a paling. 
A hedge mended with dry stones; a very bad practice. 


The common quick hedge, to be seen in many parts both of 


England and Scotland, with the stems of the plants cut about 
half through, then bent down a uns, and bound — at 
top with willows or hazels. 

A quick or white - horn hedge with the foliage upon it, , trained 


in such a manner as to leave it broad at dane, and taper- 
ing gradually towards the top. 


An old hedge cut down, with che first year; s growth of * 


-  $hoots. upon it, after cutting. 
Another old hedge cut down, with a part of the old stems left, 


uncut and warped with it, to fill up the gaps. 
A whin hedge on the top of a bank faced with stone. 


A hin hedge on the top of a bank. 


A stone wall coped with brick. 


A stone wall coped with sod. 


A Galloway dike or wall. 
The front of a brick wall. 
A turf wall. 5 5 

Turf and stone wall. 
A mud wall, with a mixture of straw. 
Frame of a mud wall. 

Hedge and ditch. 


Hedge and ditch, with a coarse open wall upon the top of the 
bank, to protect the young thorns. 


Hedge in the face of a bank. 
— 
— 46. 


Hedge at the bottom of a bank. 
Hedge on the top of a bank. 
Devonshire fence. 
Hedge and paling. 

ww 


114 i 


PLATE VII. fig. 49. 


— —— g. 50. 
— fig. 51. 
— Ag. 52. 
N fig. 53 
. . ©], © 
— 5 


er 


N - fig- 56. 
PLATE VIII. fg. 57. 
Platt IX. fig. 58. 


PLATE X. fig. 59- 


——— fg. 60. 
Platt XI. fg. 61. 


— fig. 63. 


7g. 63. 
g. 64. 


— —— fg. 65. 


ä he; 66. 
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Hedge, with a dead hedge on the top of the bank, to 2 
the young plants. 

Hedge and wall. 

Hedge on the top of a wall. 

Hedge in the middle of a wall. 


Section of hedge and ditch, with row of trees. 


Front view of hedge and ditch, with row of trees. 
Hedge and wall, with belt of planting. 


Perspective view'of an inclosed field, with the corners planted. 


Plan of four fields, with the corners of each planted. | 


Circular inclosure consisting of several acres, with a large area 


left in the middle, for sheltering Sheep 1 in * countries dur- 
ing snow. e YN — 
Another circular inclosure for the same purpose. 
Belts of planting. 
A back view of a brick wall, apened by pills to 
strengthen it. _ 
A back view of a stone wall beightened with brick, with 
pillars to strengthen i „ | ——ů— 


A stone wall with a light paling on the top. 


Section of a double ditch and hedge, with a row of trees on the 
top of the bank between them. | - 


A frame and plummet used by masons in | the building. # ay 


Stone walls. 
Section of a dry stone wall, 


Gates and stiles. 
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A sbort Sketch of the Drainage and Improvement of a Marsb, near Marazton, in 
Cornwall; describing a peculiar Mode of taking. off the Water, and sccuring the 
Land from the Overflowing of the Sea. By RIichARAD MovE, of Marazion. 


A »1xcx of land called the marsh, or bog; near Marazion, in Cornwall, containing 
thirty-six statute acres, has, from time immemorial, been covered with two or three 
feet of water, and which at spring tides was overflowed with the sea, by means of a 
river which passed through the land. This. ground looks towards the south, and is 
separated from the sea by a long skirting of sand of about seventeen acres, over which the 
turnpike road passes towards. Penzance, on its most elevated part: on the north of 
the marsh lies some croft ground, “ which gradually rises as it retires from the bog; so 
that the marsh is surrounded on the north and south by elevated spots; and the water 
on its surface usually crept away to the sea by means of a river, through which the 
water at high spring tides always had access. From the depressed situation of this marsh, 
it was impossible to take off all- che surface water through the river, and recourse was 
had, for this purpose, to a square wooden pipe of nine inches diameter, which was in- 
troduced at that part of the shore called half ebb, and vhich was eight feet lower than 
the surface of the marsh. This pipe was introduced through: the sandy soil, in some 
places twenty-four feet deep, till it arrived to the south part of the bog, where it 
vas found to be six feet under the surface. At this place a reservoir of eighteen feet 
square, and eight feet deep, was immediately cut out; and the water draining from the 
marsh, during the time the tide was in; was received in the reservoir, and discharged 
hen the tide was out, through the pipe with great velocity. The sea, at high water, 
covers this pipe with nine or ten- feet of water: a long trench of three feet deep 
and ſive wide, was extended from this place, east and west, on the south side of the 
bog, for its whole length, bordering on the sandy soil; and at the distance of every 
sixty yards, a similar trench was cut up directly north towards the croft, which divided: 
the whole marsh into oblong square fields. By the means of these trenches, or open 
drains, che whole surface water was conveyed directly to the reservoir, and thence. 


Croft ground, is higher spots not subject to inundations. 


2.2 
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to the sea. The pipe at both its extremities was guarded with valves, which $hut at 
the approach of the tide; and during its flowing, the water accumulated about two, or 
two and a half feet high in the reservoir; and as the sea retires, the collected water 
runs off without any interruption, till the next return of the tide: the pipe is covered 
with the sea six hours in every twelve. This singular mode of drainage answers un- 
commonly well, and has never once failed in five years: the extremities of the pipe 
have also iron bars placed before them, to prevent the intrusion of extraneous bodies. 
As soon as the surface water was removed, a strong embankment of turf was made 


on the south and east sides, to prevent the overflowing of the tides; and the water, 


which formerly diffused itself over the whole of this ground, was collected into a river, 


and carried to the sea on the outside of this embankment. In cutting the open drains, 


a pot of copper coins, containing about a thousand, was discovered three feet under 
the surface, and which appeared to belong to the Emperor Victorinus, who reigned 
in the third century. These coins were much injured by the corrosion of the salt water; 


but several were still perfect enough to trace the outlines of the Emperor. As soon as 
the evaporation had assisted the consolidation of the surface, the air, within a mile of 
the marsh, became so strongly impregnated with a sulphureous smell, as to render 


the place quite obnoxious to passengers. 


On examining the different strata, we found that two feet and a half of the anche: 
consisted of mud and a peaty substance, most strongly interwoven with the roots of goss 
(arundo phragmites) and common rushes, which were the only substances that grew spon- 

taneously on its surface; below this, was a stratum of three feet and a half of pure 7 
peat, of a very inflammable nature, and which seems to have extended over twenty acres 
of the marsh: under the peat lay a bed of sand, from four to six feet deep; from 
which we may conjecture that the whole was formerly an arm of the sea, and that the 
dropping of vegetables, and deposition of mud (which possibly formed the peat), had 


gradually expelled the sea; except at spring tides. This stratum of sand does not 


appear to be the original bed of the sea; for on streaming for tin, another floor from 
six to ten feet deeper was discovered, consisting of round smooth pebbles, and gra- 


velly substances, containing tin; among which were willow trees and hazel e in 
the most perfect state. 


| Mops or IMPROVEMENT, 
The surface was pared and burned; and after repeated ploughings &c. . wo 


years, large bodies of clay, with manure, were then carried on its surface, and a slight 
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crop of white oats with ever- grass (ray), common and Dutch clover, sown in the spring. 


The saltness of this ground was so very powerful for the first three years, as to destroy 


every crop ; on the fourth, the land began to vegetate partially ; but on the fifth, or 
present year, 1798, every part seems to be quite alive; so that every kind of vegetable 
now flourishes with great luxuriancy, It has afforded this summer very goodcrops of hay, 


and an abundant and rich pasture, with a prospect of improvement the next season. 
The expences of draining this ground, with trenching, paring, ploughing, burning and 


manuring it, with the failure of three years“ crops, amount to a very considerable sum; 
and this ee circumttances is increased, on its being only a leasehold for Wee 
lives. | | 


The sandy land A 3 ths inclosed, and covered wih large bodies of clay 


and manure; it has afforded remarkably fine crops of turnips, and the grass of this 
season has been very luxuriant. The crofty land on the north (twenty-two acres) has 


been all cultivated, first with potatoes, and afterwards SOWN with-wheat, barley, = | 


and turnips, and produced very good crops. 
The whole of this improved ground has been productive of considerable advan- 


tages to the public, particularly to the poor. Four hundred persons yearly receive 


turf from it; two hundred and fiſty are fed most plentifully with Potatoes, which are 
planted berg by very poor people, who are, in consequence of having land given 


them, become uncommonly industrious; and che whole neighbourhood, by its drain- 
age, have got rid of low nervous fevers and agues, with which it was s continnaſly 


pestered. 


The whole ground * improvement, consists "of zeventy-five acres, of which | 


thirty-six are marsh, twenty-two croft, and- seventeen of sand. In 1798, forty acres 
were under different crops ; viz. wheat two acres and a half, barley nine, oats s eight, 
turnips two, potatoes five, hay and pasture thirteen and a half. 

On the sides of every open trench is planted a row of quicksets, interspersed with 


a few planes and-pineasters. These are defended from the cattle and bli ghts, by means 
of a temporary turf hedge, and promise to afford a pleasing division of the land in a 


few years. To every inclosure of the marsh, a part of the rising ground of che crofi 
is annexed, to accommodate cattle in wet seasons. 


| Dated Marazion: 24th October, TEE when this land was visited and examined on the pot as to 
the facts, by Sir John Call, and the above particulars given him by the proprietor. 
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An Embankment against the Sea. 


Sir, Penburst near Battle, 31st Fanuary, 1797. 


Tax embankment against the sea, that J mentioned when last at the Museum, is 
upon the estate of the Earl of Ashburnham, at Pembrey, in the county of Carmarthen, 
whither his lordship sent me upon his coal and other business, and with directions to see 
| if I could devise any method of preventing the sea from making further incroach- 
ment upon his property, which it had been doing for many years; and particularly in 
October 1795, had broke in and covered many hundred acres, damaged the houses, 
buildings, stack- yards, and gardens; and it was the general opinion, that a ug] em- 
bankmert must be formed, which would cost some thousand pounds, he having 
_ several miles of coast. The view that I first took was upon a very windy day, and 
the shore an entire sand, which extended at low water many miles. In riding along, 
I perceived that any piece of wood, or accidental impediment to the course of the 
sand, raised a hill: it immediately occured to me, that by making a bedge at the weak 
and low places, with wings to catch che sand as the wind blew it in different directions, 
I should obtain the desired effect. I therefore directed stakes nine feet long to be 
cut, and drove one foot and half into the sand, at two feet and half distance from each 
other; betwixt which I had furze interwove so, as to form a regular furze hedge seven 
feet and a half high. Of this since last June, I bave done eleven hundred and' thirty 
seven yards; and in October last when I was there, a great deal of the hedge was 
covered, and since that time I am informed by letter, that a great deal more of it is 
50; and that the neighbouring inhabitants draw great comfort to themselves, from 
the security my furze embankment gives them, as its present appearance plainly evinces, 
that at a trifling expence, I can secure Lord Ashburnham's estate from being inun- 
dated; for whenever the first hedge is not high enough to prevent the Sea oVerflow- 


ing, another may be built upon the sand Weng by that l and $0. on in sue- 
r till! it is perfectly safe.“ 7 IMS I 
* Kc. 
ANTHONY TATLOV. 
Sir Thomas Hyde Page, had Jong: ago executed similar emabankments. id; 
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IV. 
Quories relative to the Farm at Teston, in Kent, answered by 
Sir CnARLES MID DTETON, Bart. | 
Query 1. What number of acres does Teston estate contain ? | 
Answer. The farm in hand at Tesion, called the house farm, contains two 
hundred and fifty acres. 1 8 . | 
O. 2. What is tbe general nature of the Ty ' 
A. The upper part of the farm is a hazel mold upon a lime-stone: the middle 
part, towards the river Medway, consists of a rich clay, mixed with a sand called comb 


the part adjoining the river is of the same nature, but havin 8 a _ proportion of 
=o and. 


What the estates were let for, or + reputed to be worth, when Sir Charles | 


8 beg an bis improvements? * 


A. This farm was let at about fourteen shillings per acre, when I VAN to 
improve it: it was the full value of it at that time; but it would now let for thirty 
shillings per acre, and upwards. 

2. 4. What was bis progressive oystem? „ tg 

A. The farm of which you desire an account, fell under my management in a the 
year 1770, It consisted at that time of about two hundred and twenty. acres; it had 
been ill managed, and was in general out of heart, and overrun with weeds. The lower 
grounds were much Subject to land springs, and for want of draining afforded little or 


no produce. In the first) year, the whole amount of the product was only two loads 


of hops from six acres, forty-one quarters of wheat, twenty-seven of barley, twelve 


of peas, and thirty loads of hay and clover; value in all, six hundred and ninety- 


four pounds; whereas I have had on the same farm, in its improved state, nineteen 
loads of hops, one hundred and thirty quarters of wheat, thirty-seyen of barley, one 
hundred and thirty-seven of beans, five thousand two hundred and forty bushels of 
potatoes, and eighty three loads of hay; value in all, four thousand two hundred and 


twenty-seven pounds: our hops selling as bigh as nine pound per cwt. at both 
periods. 
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When I first undertook the management of this farm, I determined to spare no 
expence in improving it. It is situated towards the south, on a slope, and the 
Medway is its boundary in that direction. 

I considered six acres of hops, as much too small a quantity in proportion to the 
size of the farm, under proper management; though probably sufficient, in the circum. 
stances in which it then was. And as I could not expect to be reimbursed any great 
expence, from so small a quantity of land as the farm consisted of, without extending 
the cultivation of hops; I determined, as soon as the quantity of manure would permit, 
to increase the hop grounds gradually to thirty-two acres, 

The farm, however, being in a foul and unproductive state, I recalred. to fallow 
the whole of it by degrees, and in the mean time to sow every field that afforded any 
prospect of a crop, in order to procure straw for manure. 

In the second year, my crops varied very little from the former; but I had the 
satisfaction to find them gradually increase, as the improvement advanced, and continue 
SO to do, till it was completed. | 

The first step towards improvement was to employ a drainer, which cost upyards 
of two hundred pounds, before he had finiched. My next object was to procure, by 
winter stalling of oxen and hogs, as much manure as the quantity of straw on the farm 
would produce; and to improve the meadows and arable, by fatting sheep on them, | 
with turnips and oil cake. The oxen were kept on potatoes, carrots, and cabbages, 
with a mixture of hay and oil cake; sometimes on lar seed ground with barley, and 
at other times on linseed oil, mixed with cut hay. * 

These trials have been all registered; but it would take up too much of my time 0 
extract them. The journals, however, are set aparts's and shall be in due time at the 
service of the Board. 

As increasing the hop-ground could not be accomplizhed hho: procuring Jarge 
quantities of manure, and as it was necessary to be as sparing as possible in applying 
it to the arable ground, I was very soon obliged to give up the cabbage and carrot 


culture, and to confine myself to such green crops as could be fed on the ground: 


otherwise 1 must have fallen into the too common error of sacrificing the arable to 


the hop-ground. 2 By 3 F 


As $00n as the farm was got into tolerable order, as to cleanness ood draining, 
1 brought it under the following course of crops, vix. 1. turnips fed with cheep 


8 The oil cake, 3 _ all other food for winter fattening. 
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on oil cake and hay; 2. barley; g. clover; 4. wheat; g. beans or peas mended; 
6. wheat; 7. oats. The crops seldom fall short of seven quarters of barley (often eight) 
per acre ; the clover from two to three tons in both cuttings ; the wheat from four 
to five, and even six quarters; the beans from seven to ten; and the oats from eight 
to ten. These crops were equally great in 1795, a year of scarcity, as in any other 
year ; which I impute to the heart in which the ground has been kept, and the nature 
of the culture. 

Having advanced in a great degree towards the improvement of the fields, I con- 
zidered a Kentish farm as defective, if it could not furnish itself with such a number 
of hop-poles, as would serve a due proportion of hop- ground; and which, on this farm, 
may be reckoned at twenty or twenty-five acres. This, at the rate of four hundred 
annually to an acre, is from eight to ten thousand poles. I therefore began plan- 
tations of ash, chesnut, and willow, as fringes round all the arable fields, and in 
the spare corners; and made them of greater or less breadth, as suited best for squar- 
ing the fields. I considered that, in this way, a smaller quantity of ground would be 
sufficient for the purpose, than in common woods ; for, as the narrowness of the plan- 
tations admitted the sun and air to reach every plant, the wood grew equally in its 
size, and produced a very considerable number of poles, more than could have been 
produced from an equal space of ground in a wood. This part of my design has been 
accomplished, and I have already cut some thousands of poles from these plantations, 
Besides the very great advantage of having poles on the spot, and an improvement of 
at least four pounds per acre annual rent on the ground, it gives a pleasant appearance 
to the farm, and adds considerably to the warmth and preservation of the crops. 
These plantations were all cultivated to the most advantage: the old hedge rows wero 
grubbed up, new quickset hedges planted, the plants set out from four and a half to 
five feet distant, potatoes raised in the intervals for three or four years, the plantations 
regularly dug in spring and autumn, and the digging continued as long as the roots of 
the plants would admit of it. The progress, in consequence of this cultivation, has been 
very rapid, and few plants lost; in the front of these plantations T have made walks of 
ten or twelve feet wide, and which produce from wr to five tons bad __ hey Oey, 
and add to the pleasure of the fam. 

As long as the culture of these plantations was continued, I kept a large quantity 
of hogs, and folded from seventy to a hundred on the clover leys, and fed them in the 
fold with the potatoes * were dug up in their neighbourhood. I found this prac- 
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tice succeed so well, that I generally afterwards planted an acre or more in the middle 
of each clover field, and fed them on the ground. The produce in general was given 
to store hogs and fatting beasts. | 

The meadows were so very indifferent when I came to the farm, and 80 overrun 
with ant-hills, and rusbes, that I ploughed the worst of them up in succession, and 
planted them with potatoes the first year, and with turnips, fed with sheep and oil cake, 
for two years afterwards ; and then laid them down again with grass seeds. But as no 


management will procure a sufficient quantity of manure, to mend meadows in a 


country where hops are the chief produce, I always save the after-grass for fatting 
Sheep, which are fed on oil cake in the same manner, as when on turnips. They are 
put on in October, and continued till the meadows are finished; they are then 
put on turnips. By this method, the meadows are kept in tolerable heart, and 
produce from one, to one and a half load of hay per acre: the sheep are fed in the 
same manner on the clover leys before wheat sowing, and it answers as well as with 
the hogs. * | 


The number of our oxen | fatted annually is about twenty-six, of hogs twenty-five 


to thirty; there are also three cows, and seven horses. The quantity of manure made 


annually by these means, including what the borses make on lucerne in the yard in 


summer, is from eight hundred to a thousand cart loads, of twenty-two bushels each. 


With this quantity of dung, and about eighty pounds worth of rags, the cleaning of 
ponds, and the scraping of roads, the farm is kept in very rich order: the number of 


sheep fatted, communibus annis, is about three hundred; all the straw is made into 


manure, and none consumed in any other way: the quantity produced from the farm, 
including cut stubble, is about one hundred and thirty loads a year. The expence 
of the farm, one year with another, is about two thousand pounds; and the profit 
arising from it since 1770, after the payment of all expences, has been nearly twelve 


thousand pounds; to which may be added in emen three thousand n 


more; making together fifteen thousand. 


I have lost very considerable sums by fatting beasts and cheep, vithews . 
saved myself in any one instance, that I can remember. Our annual consumption of 
oil cake on this farm is about forty thousand: this year, I take it for granted, I shall be 
out of pocket by fatting stock more than two hundred pounds, reckoning hay at the 


market price, In this conjecture I do not speak at random; because every kind of 


expence has been registered, from the first of my commencing farmer; yet, with all 


62 $4 
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these losses attending feeding in this way, I find it answer on the whole; and without 
such expences I could not possibly keep up the quantity of hop- ground, in the state 
in which it now is. We look, in general, to hops for profit; and most farmers in this 
neighbourhood think themselves well off, if they do not lose by their arable ; ; owing, 
in my opinion, to the error which I have stated above. 


My statement at Michaelmas 1796, after all expences of improvement had been 
reimbursed, was as follows : 5 


Hops cropped - - 7736 Crop on farm, dedcuting | _ 
Arable ditto - - 2240 rent and expences 
— Stock . 1200 
8 9975 — oP 
Improvement of land 23000 2200 
— 12976 


— — 


15179 
This, Sir, is a ceneral outline of the manner in which I have proceeded on this farm: 


the particulars are contained in many books and journals, which one day or other 


shall be at your service; but the labour of abstracting them 1 is too much for me at 


present. 


A journal is always carrying on: the farm is managed 6 books of general i in- 
structions in my absence, and by occasional memorandums when I am present. In 


this way, I never found any difficulty i in carrying it on, either while I was at ea, or in 


office. 


The plan which I send, may not exactly agree in point of extent wich che number 


of acres which I have given, owing to some additional pieces having been laid to the 


farm; but on the whole you will find it tolerably correct. I wish I could make it 


convenient to give you more particulars but my time and health will not admit 
of it. 


2. 5. W bat was the excess of his expenditure beyond the e each year, 
comprehending the original annual rent? 


A. The expenditure and receipt from the year 1772, when I first began "SIRE 


have been as follows; and if the supposed improvement, and the value of the stock 


in hand, and of the present crop, be added, it will give nearly the profit arising from 


these improvements; the interest of the money employed at five per cent, — 


regularly added. 
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It ought to be observed that the farm, 
from my first management of it, continued 


Crops 


1771 
1772 


1.943 


2036 


Value of stock, crops unsold, 


and crop on the ground, 


dcecducting expences. 
Stock in hand J. 1600 
„„ 


Improvement at least 30 —' 


bl to produce crops in proportion to its im- 1773 1604 
mY provements; which crops being deducted 1774 = 2026 
i from the original sum employed, account 1778 3516 
1 for the fluctuation of expences : but till the 1775 — 3464 
wt year 178g it could not be said to be in 1777 3565 
3 such a state of improvement as to be able 1978 — 3279 
NY . | 
bl to produce great crops. From that time 1779 = 3434 
wk it has generally paid a good balance, and 1780 — 3502 
97 : | 
| in favourable hop years a very great one. 1781 = 3309 
it 17802 = 3550 
"8 . 
bi ö 
. 1785 771 
5 1786 - 368 
þ 1797 „ 
ah 1788 8 5 7 1630 0 
is -1 789 "I 5 = 2 
; j 1799 ng 933 
5 „ os ip 041 
4 1708 -- > 3 393 
. a... oo - 109g 
bi 1794 OE7 1088 i 
JF 8183 
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Q. 6. How many years was it, till the produce bad reimbursed the expenditure, and 
the farm began to afford an improved income? 

A. Fifteen years, viz. from 1771 to 1786. It must, however, be observed that, 
during that time, no expence was spared to get the farm into such a state as to pro- 
duce a great return, whenever favourable years of hops should happen. 


2. 7. bat are the principal crops produced on the farm, and what 1 is their 
rotation? 


A. The farm consists of | Acres, 
Hops — — — 5 . 
Meadow and pasture — — — — 55 
A 5 FRI > \ ow, — 419 
Coppice and plantations e en old ony EY NT | 
Orchards — — VV ks 
| Grass walks round the fields Ren I E 


The common rotation of crops from the arable part is, | 
| 1. Tutnips,—2. Barley or Ne Clover, —4. Wheat,—5. Beans or 7 peas,—6. 

Wheat, — 7. Oats. ER 
2. 8: Hou is the farm manured, and by what means is Such manure procured ? 
Wy. The farm is manured with dung made from seven horses, four cows, twenty-six 
stalled oxen, and about forty hogs. The whole of the straw and stubble, amounting 
to about one hundred and thirty loads, is used in litter. The dung produced in this way 
will amount, communibus annis, to about seven hundred and fifty or eight hundred cart 
loads of rough dung; each cart containing twenty-two bushels of half-rotted dung. 
Io this add about L 80. value in woollen rags: : lime occasionally, though but sel- 
dom: and the scrapings of roads, and mud from ponds, both together n to 
about one hundred loads annually. 

No manure is to be purchased in this country. 

2. 9. What bas been the annual expence of the farm for tbese last ken years, and 
what bas been the annual produce, so as to form a medium of both? - 

4. The annual expence of the farm for these last ten years, has been C 1965. : and 
the produce sold bas been £ 2400. The stock, however, in hand, which is very con- 


siderable, as well as a share of the 1 nene n to at least £ n is Linder 
ded in the expence. 121120 
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Q. 10. In what manner are hop-poles raised, and great quantities of potatoes 
produced? 

A. Hop-poles are raised either in natural woods, or in copses or plantations made 
for that purpose. The first are generally of oak, intermixed with beech and birch: 
and are cut from twelve to eighteen years growth, according to the nature of the 
soil. They begin cutting in the autumn, and reserve the first and second poles till 
the spring, for the advantage of the bark. The copses are small slips of wood round 
the fields of the farms, consisting of alder, willow, and ash, and are commonly cut at 
nine or ten years growth. The plantations being either of ash, villow, or chesnut, are 
on good ground, fit for poles at the same age. ? 


Potatoes have been raised on the young plantations, on meadows broken up for 
improvement, and in the arable fields. 

Q. 11. What is the profit or loss of fattening beasts or sheep upon oil cake ; and af 
bow much a ton is manure thus acquired ; and how many tons are laid per acre, and 
for what crops ? 

A. From the experience which 1 have had of fattening beasts and sheep for the 
London market, I cannot, on an average of twenty years, estimate the loss on beasts 
at less than fifty shillings per head; and on sheep fatted on turnips, with clover, hay, 

and oil cake, at two shillings and sevenpence each. In this account nothing is 
charged for attendance; which on beasts may be ten "ION per head, and on _ 
one shilling. ; 


Manure acquired in this way, without charging the straw, costs three chilling and 

sixpence per cart load, of twenty-two bushels, as carried out of the yards. 
Beasts, from one to two hundred stone of eight pound to the stone, when bought 

in half fat, will eat fifty- eight trusses of hay of fifty- six pounds each, and five hundred 
oil-cakes. And sheep, weighing from twelve to fourteen stone when fat, two trusses 
of clover, and fifty-two oil-cakes, besides turnips, to complete them. 

Twenty-five loads of dung, as carried out from the yard to the mixen in the field, is 
used per acre for turnips; twenty for peas or beans; and twenty-five for hop grounds. 

I have lost this year by fattening oxen ( 6. per head, owing to the high price at 
which they were bought in; and their backwardness in flesh when bought. As this 
account differs so widely from the sanguine representations of most of the writers on 
agriculture which I have read, it must surprise the Board; but the facts are as I have 
stated them. Notwithstanding the expensive rate, at which I am obliged to procure 
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dung in this way, I find it answer on the whole; and the farm, from the high state of 
cultivation in which it is hereby kept, very seldom suffers from bli ight, and as Seldom 
varies in the quantity of its corn produce, 
Q. 12. What are the expences and products of an acre of bops, on an n average of the 
last Seven years? 

A. Expence L 32. 10s. per acre. 

Products ( 39. 18s. 

I must, however, observe, that of the last seven years, two have been very bad, two 
only very good, and three very indifferent. 

But from my experience as a hop planter, I think the expence of a well cultivated 
acre of hop ground, mended annually and substantially polled, may be reckoned in a 
period of twenty years to cost from 33. to £35. per annum, and to produce £ = 
thus yielding a profit of C 12. per acre one year with another. 

Q. 13. Does Sir Charles prepare bis cattle for fattening by nen bleeding, or 
pbysic ; and if so, what are the effect of such preparation? 
A. The cattle have been invariably purchased at fairs, or from breeding farmers. 
They have been received from grass, and have never undergone any preparation for 
_ fattening; but I have little doubt of the practice being a good. one. 
For other particulars see answer to Art, 4. 


CHARLES MIDDLETON. 
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V. 
Observations on the State of America, By WILLIAU „ TRONIES! Eq of 
Yorksbire, Received 8th March, 1796. a 


Cu. Strickland, having been favoured with some queries from the Board of . 
ture, before bis late visit to the United States of America, in which were pointed out 
objects of inquiry, connected with the institution of the Board, and. particularly 
deserving bis attention, takes the liberty of returning the following answers to them. 
He is satisfied that they are by no means complete, nor as worthy of the inspection of 

the Board as he could have wisbed them to have been; be hopes, Dowever, that the 
. imperfections will prove to arise rather from having omitted much, than from having 
Stated that which is inaccurate ; and that it will. be considered, that bis residence 
in that country was short, the country very erlensive, and tbat otber objects demand 


ing bis chief attention, might be very numerous, ] 


York Feb. 27th, 1796. 


* WHAT is the price of Land?” 
In taking an agricultural survey of the United States of America, our inquiries are 


rendered more easy in one instance, than they would be, in that of any other country, 


from the circumstance of one superficial measure only, being there made use of, the 
Statute acre of England, As far as I could find, no other measure is known or refer- 
red to; but in other instances, the result will prove very different ; in Europe, and in 
England particularly, mere locality occasionally excepted, the quality of the soil has 


the chief influence on the price, and will in every country effect it, in proportion as 


agriculture is well understood. In Europe, the produce of the land is the object of 
the purchaser, or the rent, which to the owner, is the same thing; in America, quality 
of soil has little influence on the price; for there, agricultural knowledge in general is 
at the lowest ebb; for unless the land be actually incapable of producing any thing from 
being mountain or swamp, the quality of it is little considered in the purchase. This 
circumstance I should have been apt to have attributed to the great variety of produce 
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cultivated in the country, in consequence of which every variety of land would be 
applicable to some of them, had I not observed the same uniformity of price, where 
the kind of articles cultivated was much more limited. In America, the price of the 
land is chiefly affected by the vicinity of easy conveyance of the produce, or of the 
great towns on the Atlantic, the chief seats of consumption and export; but the situa- 
tion of it on navigable waters has always a greater tendency to increase the price, than 
distance from the coast has to depress it. | 

One other very essential difference is also to be pointed out ; in Europe, rent must 
ever be connected with price, and that is influenced by the quality of soil; in Ame- 
rica, rent is never thought of, for land is very rarely let ; what instances of it have oc- 
curred, and what information I could procure respecting it, I shall hereafter state; but 
first, I shall proceed to the price; and with that view commence with Massachusets, 
Rhode Island, and Connecticut. These states, being in so many instances circumstanced 
alike, having no back-lands, as called, that is, lands lately taken up or settled; being 
all situated on the sea; all of the same early foundation; covered with an uniform 
and abundant population; inhabited by the same unmixed race; governed by the same 
laws, principles, and customs; actuated by the same spirit of order, industry, economy, 
and enterprize, may properly be taken together, under the general name of _ 


NEW ENGLAND. 


Tbis is das; an hilly country, of irregular 2 very rocky, in most parts 
great masses of stone lying on the surface, or starting abruptly from it, but no where 
what may be termed mountainous ; the green- woods, as they are called, running along 
the western extremity of it, and which are part of that chain of mountains which 
traverse the continent of North America, in the north-east and south-west directions, 
are here of no very great height, and would, I believe, admit of cultivation in almost 
every part of them; certainly where I erossed them in the north-west part of Massa- 
chusets, where they by no means come under the description of mountains. The soil 


ol New England has in general a tendency to clay, variously mixed with sand and 


loam, but nothing of a calcareous quality is known in any part of it. 15 
The country is chiefly applied to the breeding and grazing of cattle and sheep; for 

which, from the verdure, and great inclination to produce herbage, it appears to be 

particularly calculated. No great quantity of grain is grown; I believe not sufficient 
VOL, 11, — 
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for the maintenance of the people; so that in general the consumption demands i import, 
certainly never admits of export. 

All along the coast of New England, as far north as Boston, land sells on an average 
by the farm at from L g.*to L g. 155. per acre, and is eagerly sought after at that price; 
much of this land is not of a good quality, and all of it greatly exposed to the influ- 
ence of the sea. About Boston the price is considerably higher, particularly if near 
the town; a gentleman residing there, has an estate within three miles, consisting of 
| three hundred and eighty acres, divided into two farms, which he has great difficulty in 

letting, and then only for C 52. 10s. per ann. of which he does not receive more than 

1 30. the rest being laid out in improvements and cultivation; besides which, he partly 
stocks the farms, having twenty cows upon them, his property. Supposing che land to 
be worth C 3. 158. per acre, this estate, cows included, does not net more than two 
per cent. 55 

No person here will rent land. 

About Dudley, land sells at C 6. per acre, and ID 

About Hartford, it will not produce more than three and a half per cent. and it is 
difficult to let it at that rate. A gentleman there, eight years since, gave L 4. 10s. per 
acre for some wood land, and has since been offered L g. per acre for the wood only; 
timber and wood having Seen in price, in _ pour of New England, within ten 
| years, ; 

Very good land about the town of Springfield, will OY so as to produce five per 
cent. About Northampton, land, on the banks of the Connecticut, of most excellent 
quality, fit for every purpose of pasturage or cultivation, would sell for £ 5. 5s. or £6. 
per acre; in favourable years this land would produce as high as. twenty bushels of 
* wheat, per acre, but more commonly produces fifteen or sixteen. About Chexterfield, 
land will ell according to situation, from L 2. 58. to L 4. 10s. per acre. Here I SAW a 
farm of one hundred and eighty acres, which three years since cost { 136; in a very 
rocky, steep, and wet situation, but very abundant in grass. 
Here, therefore, the average price is ¶ 4. per acre, and pretty uniformly declines 
as it is situated more inland, except in the instance of the range along the coast, the 


= I have throughout reduced the various denominations of money met with in the United 
States, and the various currencies of the different States, to sterling; in larger sums, omitting mi- 


nute fractions, but insertin 80 _ where their relative proportion tc to the sum could be of any _— 
value. 
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price of which may probably be lessened by its exposure to the sea; and the land 
appears to pay about three and a half per cent. interest. 


NEW YORK. 
This „ beg the state in which the greatest land speculations take place, and to which 


from climate, the cheapness and plenty of land, the convenience of transport, the nature 
of the government, and laws and manners of the people, seems to hold out the most 
favourable circumstances for settlement, it will require to be particularly examined. 
In the immense range of country in the west part of this state, land may be got on 
very low terms; much of it is yet barely known, and much of it is either yet un located, 
or if located, only by those land jobbers who have purchased from the government of 
the state, vast tracts at very low prices, with a view to sell them again as soon as Popu- 
lation should approach their districts. 

The lower part of this state much resembles the country last described, being rocky 
and uneven, but in most places admitting of cultivation. About fifty miles from the 
coast, the country 1s traversed by the before-mentioned range of hills, called, properly 
enough, the Highlands of New York; they are of considerable but unascertained 
height, probably about one thousand, or one thousand two hundred feet, and in many 
parts are entirely covered with woods, and apparently never will admit of cultivation, 


gular country, extending to Albany, and thence back many miles to the country now 
only beginning to be settled. The soil much resembles that of New England, and has 
nothing of a calcareous quality known in it. This is the granary of North America; 


miles beyond it, grown on the banks and branches of the river Mohawk. 
From the state of New York, many parts of the continent are supplied with grain; 
and from the city of New York, and the ports on the river Hudson, more grain and 


phia. Here also grain is cheaper on an e than een e to the precent 
price, by at least sixpence per busbel. 
Fields within two miles of New York will let for from Cx 2. 145. to 2 3. 75. 6d. per 
acre, to gardeners, &c.; in some instances I am told at still higher prices. An estate 
within and LY to New York, bought five years s since for G 1575. was 01d 1 in the 
| 82 


the emigrants from Europe, who have any property, chiefly turn their attention, which 


and may extend in breadth about fifty miles; beyond them is a fertile, beautiful, irre- 


and a great quantity of wheat is now brought to Albany, from at least an hundred 


flour are exported, than from any other port in the union, except perhaps Philadel- | 
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summer of 1794 for £7312. 10s. and was (in September, 1794) again selling in lots 
for building upon, and the purchaser expected to clear a very large sum. Another 
estate near New York, confiscated during the war, was purchased about seventy years 
since for £ 956. and sold lately for L 112,500. 

Phillips's Manor, which was likewise confiscated, was sold by the state for various 
prices, from 115. gd. to £5. 125. 6d. per acre; no average for the whole can be 
drawn, some of it being incapable of cultivation. Near Mount Pleasant, ( 393. 155. 
was asked for ninety-six acres, of which thirty were wood, with a good new house 
upon it worth C 56. 5s. or per acre L g. 10s. Near Peckskill, a farm of four hun- 
dred and forty acres, one hundred of which were cleared land on a stream in a valley, 
the rest wood on mountains, not much of which was capable of cultivation, but in the 
| woods sixty head of cattle might be maintained, would let for C 14. per annum, and 
the price asked for it was £ 393. 155. or per acre 178. 10d. 

A farm near Kings Ferry, of two hundred and forty acres highly cultivated, well 
planted with fruit trees, in their prime, a good house upon it, with every thing in good 
condition, lately sold for C 3375. or per acre £ 14. 28.3 but then a convenient situa- 
tion for trade added greatly to the price. 

At Fisbkill, a farm of one hundred and forty acres cost { 223. 1 55. or per acre 
£ 2. 65. 3d. Close to the town of Poughkepsie, land sold at ( 28, 2s. 6d. per acre, 
in small quantities. 

Near Clermont, an English gentleman ck five hundred : acres for / 2812, 
| with a good house upon it, which was reckoned in the purchase at C 562. 108. every : 
thing in excellent condition, one hundred and fiſty acres of it containing very fine 
timber, and the whole lying on the Hudson, or per acre £4: 145. Fhis was reckoned 
a good purchase. 8 | 
At Stephen-town, about twenty miles from Albany; and. as many from water car- 
riage, land sells at from ( 2. 5s. to £2. 168. per acre. A gentleman in Albany 
bought a farm near that place, in 1789, for £22. 10s. which he has since sold. for 

393. 155. and supposes it now worth double that sum. 
Many tracts in all this country to.the westward, bought within: ihese few years, have 
since been sold for tenfold profit; and in small tracts for much more. * 

An estate of one thousand acres, two hundred and fifty of which are 1 riverside 
land, the rest pine land, but level and capable of cultivation, and some already cul- 
tivated on the Mohawk, opposite Schenectady, beautifully situated, with an house upon. 
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it, estimated in the purchase at £ 562. 10s. is to be sold for g 5625. ; or per acre 
about (5. 


An extensive patent of excellent land, on the Mohawk, belonging to an English 


nobleman, was lately sold for less than 48. 6d. per acre; while ten thousand acres 


very near it, through which the river ran, and which was sold four years since for 


75. 10d. per acre, was at the same time again upon sale, and the price asked for it 
{ 1. 25. 6d. Many men of family and fortune in England possess large tracts in this 
state, and the land speculators of the country are particularly eager of dealing with 
them. 

A gentleman gave, in 1791, £ 22. 10s. . ſor zin hundred acres of soldiers grants, and 
sold them, in 1794, for £ 331. 108. or 118. per acre. A few years after the peace, 
he gave C 16. 175. 6d. for one thousand acres in Jellisfonda, which he sold in Novem- 
ber, 1794, for £ 393. 158. or per acre 75s. 10d. | 

Land at Konondaigua, on Seneka lake, which in 1789 would scarcely sell for 5d. 
per acre, two years afterwards sold for 2s. gd.; four years after for 6s. 2d.; and I 


saw some of it sold in 1794, by public auction, in tracts of three hundred acres and 


upwards, for 8s. 


A gentleman bought a tract of land 3 in 1792, at Kode n for 28. 3d. per acre, 


which in November, 1794, he sold for gs. to one who purchased i it to sell again. 


A gentleman of rank in England, about the year 1790, purchased one million of 


acres on lake Ontario, in what is called the Chenesse country, for about 18. 10d. per 
acre, which would in November, 1794, fetch from 4s. 6d. to 5s. 6d. when sold in 
large tracts of one thousand acres or upwards, and about 1 gs. 6d. when sold to settlers 
in smaller parcels, who have ten years credit; paying interest at the rate of seven 


per cent. during part of the time, or who purchase on some such terms, according to 


agreement. 


A person of Hudson, had a * tract on the west of Lake Seneka, which he 


bought of the state in 1787, at 73d. per acre, and which, December, 1794, sold for 
6s. gd. to a speculator to sell again. This land lies the farthest west of any I have yet 
| heard of, being sold in this state; beyond it, the country is scarce known. 


A person residing in upper Canada, has a townsbip of land consisting of one has 


dred and thirty thousand acres, at the junction of the Oswegatchi and the St. Law- 


rence, for which he was offered in January, 1794, 754. per acre, having put it up to 
sale at New Vork, to see whether 1 It was at that time of any value; but many. people 
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having removed into that country, in the course of the summer, he was offered, in 
December, 1794, 48. 6d. per acre for it. 
Hence the average price of land, in the old settled country below Schenectady, (re. 

| Jecting such as being mountainous is little capable of cultivation, and such as for mercan- 
tile purposes, or from being in the vicinity of large towns, is of increased value) appears 
to be £3. 75. 10d. per acre, and of the new settled country to the west of it, gs. 33d. 
So little land is rented in this state, except in the vicinity of towns, that there are 
no grounds on which to state the interest paid by purchases; I suspect, however, that 
it no where exceeds three and a half per cent.; but considerable tracts of land in the 
old Dutch patents, are what is here called, but improperly, rented; being granted out 
on leases for three lives, renewable on certain immutable terms, or on very long leases, 
or leases for ever, with a certain reserved rent usually in wheat, as from fifteen to 
twenty busbels per hundred acres, with various feudal services and payments annexed, 
of varying and uncertain value; but these do not afford sufficient data, on which to 
calculate the rent or interest. Proprietors of lands in this state are e still! in the habits 
of granting them out on similar terms. 


NEW JERSEY AND PENNSYLVANIA 


May very properly be taken together, the former appearing, as it were, part of the 
latter, extending eastward towards the sea ; great part of it is a low, flat, sandy, wet, un- 
healthy country, little frequented, and less cultivated. Inland of this tract in Jersey 

and Pennsylvania, is a dry, rising, irregular country, consisting chiefly of what is here 
called isinglass land, a sandy soil full of micaceous particles, glimmer, and talc; from 
which the surface of the country, while the sun is shining, acquires a singular appear- 
ance; most of the remainder is a deep red loam approaching to clay, and which pro- 
bably would have most of the properties of it, in a climate where there was more wet 
and less sun, is of great fertility, and capable, by proper cultivation, of producing every 
thing of which the climate will admit. | | 
This country continues, with considerable variations in parts, to the chain of moun- 
tains which traverse the two states. These mountains are chiefly composed of mica- 
ceous granite, in some places on a limestone or marble base; they run in parallel ribs 
of great height,“ and are in general very barren, and covered in many parts with 


— 


* The highest ridge of these mountains in New Jersey, near the banks of the river Hudson, has 
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rubs and trees of humble growth, but divided by extensive and fruitful vallies, and 
may extend in breadth about sixty or eighty miles. Beyond them to the west is a 
vast tract of country, said to be fertile and fine, but not much known; and though the 
whole of it may perhaps be held under patents from the state, it is hitherto very thinly 
inhabited, and the greatest part of it not at all. Lots in the town of Paterson in 
Jersey, of one-fourth of an acre, sell for G 15. ys 

Near Brunswick, an English gentleman gave, in the summer of 1795, £ 2100. for 
three hundred and thirty-four acres of excellent land, fit for every purpose of cultivation, 
or per acre ( 6. 58. This being also in an eligible situation in every respect, was thought 
a reasonable purchase. A gentleman has two thousand five hundred acres in Jersey, 
which he lets, though with some difficulty, since so few choose to rent land, in seven 
farms, at a rent which he thinks pays better than at / 4. per cent. but from this some 
deductions are to be made. Building lots in the principal streets in Philadelphia, sell 
at ( 60. per foot in front, and are from one hundred to one hundred and eighty feet in 
depth; before I left Philadelphia, I heard of one being sold for / 72. per foot in front. 

Land upon the Delaware, and the navigable waters that run into it, sell in each 
state for from ( 4. 10s. to L 5. 12s. 6d. At two or three miles from water-carriage, 

at / 2. 145. to £3. 35s. These last prices I have found to hold through the greatest 
part of the old settled tracts of Jersey and nn but something lower a as the 
situations are less convenient. | - 5 

About Vork, among the Germans, land sells as high as C15. to £18. per acre; in 
the neighbourhood of Lancaster, from ( 12. to C15. ; near the town, for Ps 18, I saw 
a considerable farm, one mile and a half distant from it, that had just then been pur- 
chased at the last price; water-meadow land will sell there for / 21. per acre; the 
industry and parsimony of these people having raised the value of land in their neigh- 

bourhood at least two hundred per cent. 

The best land in Jersey, and in that part of Pennsylvania whe is east of the moun- 
tains, exclusive of the German tract, may be settled at about Z 4. per acre: they cer- 
tainly average something more than the old part of New York, this tract not being 
mixed with any barren mountains, and being less rocky and broken. 7 

The back-lands of Pennsylvania sell for considerably less than cose of New Vork: 
from what information I could obtain, I could not state them at more than gs. or 4s. 
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lately been ascertained to be about 3, 500 feet in height, above the level of the tide in the river at their 
foot. (Transactions of the Society of Agriculture f New York, Fol. I. Part, II. p. 139.) 
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per acre; a great quantity was upon sale for less; the tenure of them is less satisfactory 
than of those of New Vork, the titles less to be relied upon, and the whole having 
less credit, many egregious frauds havin g been committed upon purchasers, particularly 
those in Europe. 

Very little land is let, bw of the people born in the country beiog ever willing to 
become tenants, and farmers from England, who alone would be tenants of any value, 
are very few in number, and those, as far as I can find, in general not of a very re- 
spectable description. Custom or ignorance can alone cause this objection, since 
they who purchase land, purchase it with money that would otherwise afford them 
seven or eight per cent. at the least; whereas if they rented land, it would be at a 
rate that would not pay more to the owners of it, than an interest of three or four per 
cent.; a great gain this to the tenant, who would besides have many indulgences. So 
great is the diffculty of procuring regular tenants, that people here, who possess more 
land than they choose to occupy, or can cultivate themselves, are getting much into 
the way of letting it upon shares; a system which nothing but extreme poverty, or 
extreme ignorance, can vindicate. | 


This evil is rapidly | increasing; an instance of this tenure I have before noticed at 


Boston. I have not yet heard of any in New York; but in Jersey and Pennsylvania 


instances are too frequent; to the south of these states I have met with none. 


A country thus occupied must ever be in the worst cultivation, and both owner and 


_ occupier in a state of poverty. The terms of this tenure are various, according as 
agreements can be made; in some instances, the owner finds half the seed, and half 
the live stock, the tenant every thing else; and he has half the produce; in other in- 
stances, the owners find half the live stock, and have one-third of the produce, &c. 
Want of capital in tenants, the difficulty of procuring them, and their ignorance 
| when procured, was the cause assigned for this wretched mode of occupation; but it 
was observed, that under this tenure, the owner could command the mode of cultiva- 
tion; and that therefore, such lands were better cultivated than others: this, however, 
presumes the landlord to be more intelligent than his tenant. The extent of the evils 
arising from this mode of occupancy, many parts of Europe sufficiently show : where 
ever it is found, poverty, and the worst of cultivation attend it, as ever must be the 
case, where the interest of the owner and the occupier are at eternal variance; here, 
the owner purchases the worst of stock, because it is the cheapest, and another is to 
have the management of it; and the occupier bestows the least labour, because anoiher 
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is to have half the profit of it. It was scarcely to have been expected, that such 2 
system should have crossed the Adlantie. 


7 


DELAWARE AND MARYLAND 


May with propriety be joined together. The former is of small extent, and occupies 


only one-half of that peninsula which lies between the two great zstuaries of Dela- 


ware and Chesapeak, each side of which peninsula much resembles che other. The 


whole of Delaware, and the adjoining part of Maryland, is a low country, apparently 


the creation of waters. It has in general a tendency to sand, is not much elevated 
above the sea, is fertile upon the coast, but swampy and barren within land. That 


part of Maryland that lies upon the opposite side of the Chesapeak, is in general sandy 


and gravelly; in places elevated into hills generally barren; and much worn out wich 


the cultivation of tobacco. 

The farther it proceeds west, till it arrives at the mountains, the more fertile it be- 
comes, is less sandy, and at last, about F rederick, changes to that rich, red, friable loam, 
before noticed in the last states, here generally lying upon a steatite or s0ap-rock, 


' which in many places rises to the surface. These two states are the first in proceeding. 
towards the south, in which Negroes abound, and in which the evils of slavery first 
3 though here laying no very heavy burden upon those who are doomed to bear 

; and here, slavery is rapidly giving way to emancipation. This state has no Bach- 
148 and no territory of any great value west of the mountains, as in that part the 


Potomack, its southern boundary, and the Tenneylvania line its en, contract 
within a very narrow space. 
As the metropolis of the American union is now building in this state, and is to 


become the seat of government in the first year of the next century, a very consider- 


able rise in the price of land, and « some improvement i in the cultivation, will probably 
soon take place. | 3 

About Dover, in Delaware, land sells for L 3. 1258. per acre. About Buck's tavern, 
£3. 18s. One thousand seven hundred acres, a few miles below Wilmington, were 
lately sold at C 4. per acre. An English "gentleman lately bought some on the Dela- 
ware, at £7, 48. but it was supposed with mercantile views. A person has two hun- 


dred and fifty acres of excellent land near Middletown, for which he has been offered 
16. per acre; he lets them for £ go. per annum, and binds the tenant to cultivation, 


or per acre 75. 2d.; they pay ay interest of { 5. 195. 5d. per cent. On Wye river in 
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Maryland, a gentleman has several thousand acres, that produce him from F 18. to 
L 24. per hundred acres, chiefly paid in wheat, or per acre gs. 7d. to 48. gad. As such 
land would sell on an average of / 6. 125. per acre, it pays an interest of from 
£2. 145. 34d. to {3. 12s. 7d. J 7. 145. per acre was lately offered for half an island 
in the Chesapeak, called Chew's Island, which contains above two thousand acres, and 
refused. On Bohemia river, average price of land is Z 4. 16s. some as high as Z7. 10s.; 
if good wood land, which is much sought after, for at least £9. About Perry Hall, | 
the general average of the country is { 3. 6s. Three or four miles from Baltimore, 
land will sell for, from £15. to £ 18. per acre; and small lots, near the town, from 
£ 36. to £ 42. | 

Old worn-out land, without timber, on the Petapsco, thirty miles from Baltimore, 
bas lately been sold at gs. per acre. A gentleman has land at the back of the new 
city of Washington, which forty-five years since, cost C 25. per hundred acres, for 
which he has lately refused ( 3o. per acre. About the upper falls of the Potomack, 
land, equal part of wood and clear, will sell for about I g. 125. per acre. ' Land on 
each side of the Monocacy, will fetch from Lg. to £4. 4s. per acre; a mile or two 
from Frederick, ten guineas; close to the town, £ 18. 

From the above, and many other notes taken in the state, it appears, that land here, 
excluding as I have before done, whatever is of increased value from mercantile situa- 
tions, or the vicinity of large towns, sells at C 4. 175. per acre ; a price considerably 
higher than is to be met with in any other state in the union; more land also is let, 
and the interest paid by it, is higher; the causes of which I shall hereafter assign, when 
the prices are recapitulated and collected. The result of various notes, proves the 
rent to be about 38. per acre, and the interest paid by land, about four per cent. 


& * 
+ > 


VIRGINIA. 


This 3amense country possesses every variety of soil and surface; below the falls 
of the-rivers, that is, for the space of the tide waters, which may extend from the coast 
about one hundred and twenty miles, the country is very flat, apparently of late ages 
risen out of the sea, in many parts abounding with extensive swamps. The soil is in 

general a fine white sand, except on the banks of the rivers, not fertile, and much of 
the natural produce is cedars and pines, always indications of a poor soil. The country 
in general is very unhealthy, infested with fever and ague, and hilious complaints, as 


* 
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may be expected from such a surface, in such a climate; and is much worn out, 
having been long settled, and the chief produce, tobacco. Above this, is an irregular 
waving country, lying for the most part in ridges, gradually falling down to the nearest 
rivers on each side, and high in proportion to their distance: this tract, which may 
extend about eighty miles inland from the head of the tide, in its original state, has not 
been fertile except on the banks of the waters. 

Beyond this to the foot of the blue- ridge, across, and comprehending what are called 
the south-west mountains, but which are only a range of hills, a step to the blue · ridge, 
capable of cultivation in almost every part, is a tract of the same red land before 
noticed, as lying to the east of the mountains: it is here of its deepest red; deep as red 
ochre or chalk, and with its intensity of colour, has acquired its utmost fertility. A 
richer district by nature there cannot be, than all those counties which lie at the 
eastern foot of the blue-ridge; but, like whatever on this continent has been long cul- 
tivated, they are nearly exhausted. Beyond the blue-ridge, and various other ridges 
lying west of it, and parallel to it, are extensive vallies, from five miles to thirty in 
vidth, the plains of which are highly elevated above the sea, but lying between moun- 
tains far more elevated. The soil of these vallies-is calcareous, lying every where 
upon a limestone, or marble, the same as constitutes the basis of the mountains, which 
are themselves chiefly granite, quartz, and steatite. These vallies I traversed from 
Carolina to Pennsylvania, in June, 1795, with infinite pleasure: it is a delightful 
region, refreshed with frequent showers collected on the mountains, enjoying the ven- 
tilation and cool breezes of a northern climate, with the perpetual sunshine of a southern 
latitude, 


In a state, the soil of which varies so greatly, in climates the most dune, as well 
as the most noxious to the human frame, the value of property must differ in propor- 
tion; and that it does so, will appear in stating a few instances on each side of the 
mountains, and then the average of each. 

On the lower part of the Rappahannock, on each ade of i, land, on the banks, will 

sell for £1. 1 15. 6d.; at some distance from the river, from 18s. to C 1. 25. 6d, On 

James river, below Richmond, L 1. 10s. ; in a few very favourable situations as high 

28 £4. 10s.; upon James river, above the falls, at Z 4. 10s. A few miles from the 

river Z 1. 10s. and 68. 85. Upon the south-west mountains, for no where more than 

42.55. The best red land in the counties of Orange, Albemarle, and Amherst han 

which, none in nature is more fertile, or better adapted to clover and wheat, may be 
1 2 
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| Land in general, including rocks and woods £1.10s. About Patten's ordinary,# for about 
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bought for 18s. per acre; I saw a considerable tract that had lately been purchazed 
for 16s. 


To the west of the blue-ridge. Good land in Rockbridge county, sells for F 4+ 108. 


3 75. 6d. A farm, at this place, was shewn me by the proprietor, containing eleven 
hundred acres, one third of it cleared, and somewhat cultivated, which he had lately 


purchased at Z 2. 5s. per acre, which was thought very reasonable. (Immense tracts 


of all these mountains, of which one thousand acres would not be worth a shilling, 
and which have been neglected till within these two or three years, have been taken 


up by the land jobbers to sell, and are now sold, or selling in Europe.) About New- 


town, most excellent land for pasturage will sell for from £6. 158. to £ 7. 108. per acre, 
The average rate of land in the country about Winchester, from / 2. gs. to C 4. 10s, 
in some instances, near the town, £ 7: 10s, Upon the Shenandoah, the usual price Is 


. Ci 166. bo. 


To the west of the Allegany ridge, is a vast tract of back country in Views lying 


upon the great Kanhawa river, one of the branches of the Ohio, but little known, in- 
habited, or cultivated, and in which the lands sell at very low prices; forty thousand 


acres were, in the spring of 1795, advertised in a Philadelphia paper to be sold; the 
terms proposed, were 7d. per acre, one quarter to be paid in hand, and the rest in two 


equal annual payments; other vast tracts in Virginia and Kentucky were then also 
upon sale, the usual price asked for which was 15, 12d. per dane with considerable 


time allowed for making the payments. 
Average to the east of the blue- ridge, £1. 1986. 84. to the west tof it £4. 35. _ As 


far as I know, no lands are let in Virginia; therefore, there are no means by which, 
with tolerable accuracy, to ascertain the rate of interest for money employes.4 in the 


purchase of lands. 


or THE SOUTHERN STATES 


1 can give hülle account; in all of chem the land sells at a very low rate, and lower 


as it lies farther south. 

A merehant in Philadelphia, in the summer of 1 795, purchased one hundred thou- 
and acres of land in Georgia, beginning about four miles from Augusta, the capital 
of the state, and lying on the road to Savannah, at 42d. per acre. | 


* Inns.or taverns in the country parts of Virginia, are called ordinaries. - 
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3 RxCcArITULATION. 
q Price per acre.| Rent per acre. | Int. paid by land. 
b — —-—Ü 1 
3 New England = - £ 4 -Q © - — | 3Þ per cent. 
1 New Vork (old settled country) e 134 — of ditto 
I | Ditto (new country) - - 10 9 34 | | * 
1 1 and Pennsylvania (old country) | 4 0 © | 
| Ditto (new country) 8 | | 
Delaware and Maryland - — 1417 0 [o $5 © | 4 percent. 
Virginia (east of the bluc-ridge) - [219 8 | 
Ditto (west of ditto) .- 1.349]: 
Ditto west of the eee ridge, about U 1 1 Fg | 


«ha of the old ule countries, Z 3. 145. gd. 

Could the interest be stated with equal accuracy, I should apprehend i it would not 
produce much more than three per cent. when in the hands of the tenant, though the 
_ occupier and owner are equally exempt from the payment of almost any manner of 
tax; but very few will rent land, and none know how to cultivate 1 it, as will be zeen, 
when the rotation and produce of crops are noticed. | 


_ 
"= 


seven per cent. in others, eight per cent. and in the southern states, I believe, more. 


laws in the different states still remain in force, they are become obsolete; certainly 
no attention is paid to them, but every one makes the most advantage that he is able, 
of his money, as of any other commodity; and there are sufficient opportunities of 


attention here, and accounts for emigrants from Europe, who, at first with European 


£ foundations of these opinions. _- 
Before I had collected, in one view, the particulars of every state, 1 chould not- 
have n. chat Maryland, eee che favourable opinion 1 * of 


Before the Revolution, the laws established a legal i interest; in some of the states, 


Since the Revolution, Congress has never touched the subject of interest; and if the 
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making more than what was heretofore legal: this shews that land is little worthy of 


ideas, turn their attention to land, and with to become proprietors of extensive estates, 
300n getting rid of their land, and employing their money on more productive specu- 
lations. Land in America affords little pleasure or profit, and appears in a progress 
of continually affording less.; but 1 it would take up too much room here, to state the 
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it when there, in price, rent, and interest, would have stood first in the union. This 
state, in climate and produce, is more nearly allied to those on the south, than on the 
north of it; the climate is somewhat productive of those bilious habits and complaints, 0 
dreadfully frequent immediately to the south of it; and, as in the south, the produce 
has hitherto been chiefly tobacco, which never was cultivated to the north; it has also 
ever abounded greatly in slaves; but it is more nearly allied to the northern states in 
its principles, and the liberality of its government; and to these and their consequences, 
this superiority must be ascribed. The body of the people may not be as well edu- 
cated as those of New England, but they are fortunately uninfluenced by the wild 
theories of their southern neighbours : from hence it arises, that as men of property 
and education have the conduct of the government, it is carried on with the liberality 
that may be expected in such characters, and the best people of the country feel i Inte- | 
rested in the prosperity of it. Many persons of considerable opulence and extensive pro- 
perty reside on their estates, see to the cultivation of them, and diffuse knowledge, as 
far as they are informed themselves: more instances of this kind are to be met with in 
Maryland, than, perhaps, in any of the other states, and they have an influence of most 
beneficial tendency. To these causes I must attribute the superior wle of 3 
ce What is the price of Labour?“ 
Sept. 1794. In the city of New York, seamens' wages were from £ 4. 10s. to 
L 4+ 198. per month: were at £4. 18. in the beginning of the summer, and at 368. and 
455. before the war in Europe. A common labourer, as one to carry the hod, or help 
in clearing out a ship, 45. 6d. per day. Carpenters, 58. 73d; masons and bricklayers, 
Gs. gd. and 75. 34d.; all other mechanics and handicraftsmen, about 5s. gd. These 
several last descriptions of people rarely work more than three days a week, as is 
usually the case with people of their class in other countries, where wages are too 
high, 555 5 
July, 1795. Seamens' wages were then risen to £6. 155. Nothing i is allowed to 
labourers in New York city, except sometimes spirits to those who work on shipboard. 
Ihe average of the country in the state of New York, for agricultural labour, for 
Six months from May-day, when hired by the month, 18. fd. per day; the other six 
months 18. 1d. ; if for less time, or by the day, 2s. may be reckoned the average of 
any part of the year. A foreman's wages C 14. per annum; for mowing buck-wheat, 
or other light mowing, 28. 10d. per day; for cradling unn, una one dane 5 | 
wheat per day. IRE... 
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Exclusive of the above wages in money, every one in the country is provided with 
victuals, and in harvest expects at least a pint of rum, or other spirits, a day. 

Wages appear to have risen, in this state, in the proportion of four to three, or thirty- 
three and one-third per cent. in the last three or four years. 


NEW ENGLAND. 


1794, Autumn. Laborers by the month in summer per dew; 25.; by the month 
in winter, 18. gd, ; if for a less time, or by the day, 25. 7d. may be the average of any 
part of the year. Foreman in husbandry, or best working man, £18. 158. per ann. 
Labourers on the canal of the Connecticut, from 315. 6d. to 40s. 6d. per month, 
according to abilities. Carpenters and handicraftsmen about gs. :- the wages in har- 
vest are usually regulated by the price of maize, a bushel of which is allowed for a 
day's work; this year maize being high, wages are high likewise; 3s. per bushel, or 


per day; need to be 2s. gd. All. the above labourers, exclusive of their wages, are. 


provide with victuals, and generally with cyder to drink. 


NEW JERSEY AND PENNSYLVANIA. 
1794, Winter. Wages in Philadelphia, much the same as in the city of New York. 


In the country, labourers. by the month in summer per day, 25. ;. by. the month in 
winter per day, 18. 92d. ; if for a less time, or by the day during any part of the year, 
28. 3d.; in hay time and harvest by the day, 38. 52d. Foreman (C 24. per annum. 
Labourers working by the piece at the Conawaga falls of Susquehannah, earn about 


35. per day, which is not too much, eee the unhealthiness of the place, and 


fatigue of the work. | 
At Elizabeth iron furnace, some of 4 head men have 90. per annum. All the 


eommon workmen, of which many are free blacks, have ( 21. All the above have 


their victuals found them, and in hay time and harvest the workmen ee and drink 
at least their pint of rum, or other spirits, a day. 

Aug. 1795 · Seamens' wages, in be ex were as bigh as £7: 178. 6d. * 
month, and every ordinary seaman received it. 


noticed. Me; 185 ; 
Somewhat less difference is | paid here in wages, in winter and summer, og to ) the 
north, the climate admitting of more equal labour. | 
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DELAWARE AND MARYLAND. 
1795, Summer. White labourers by the day, at any time of the year, 15. 6d. ; fre 
blacks ditto, about 1s. Labour in harvest 4s. 6d. Free blacks by the year £8. 85.: 


hired slaves £7. 45. Overseer, or head husbandman FL 22. 10s. Labourers, on the 


canal of the Potomack, chiefly men who have worked on the canals in Great Britain, 
36s. per month, board, and every necessary being likewise found them, except liquors. 
All the above have their victuals found them; the hired slaves are also clothed. 

At the city of Washington, masons, 6s. to-75. 24d. per day; carpenters, 48. 934. 


to 6s. ; Negro labourers (hired slaves) 36s. per month, board and clothes. 


Baltimore, mechanics, 6s. per day; common labourers, 45. d.; seamens wages 
L 6. 15s. per month. 

Little difference in the rate of wages is made in these states, between winter and 
summer, the climate admitting of nearly equal labour throughout the year; nor does 
any rise appear to have taken place in them, except in Baltimore, where the demand 
for mechanical labour, in the construction of the new city of 1 deems to 
have affected it considerably. 


VIRGINIA. 
Every thing here is performed by the labour of slaves, except on the west of che 
blue- ridge, where they are not numerous; there the labour of the white people may 
be procured, during almost any part of the year, at about 28. and their victuals; 


where slaves are doomed to toil, the freeman holds labour to be a degradation. Vir- 
ginia is in a rapid decline, brought on by her adherence to so pernicious a regimen. 


The value of slave labour I have taken considerable pains to investigate and prove, 


but have not been able to accomplish it to my satisfaction; it is the opinion univer- 


sally received there, that it is much dearer than that of freemen; but I do not find, 
that any one in the country, where alone it could be ascertained, have ever under- 


taken the subject; some say it is more expensive by one-third, others by one-half; all 
agree in the fact, but none can fix the amount. The price, however, paid for the time | 
of a slave can be easily established, and from that we must reason upon the value of 
his labour. Great numbers of slaves are hired out in this state by their owners, who 


may be overstocked, or may not have sufficient employment for them at the time; 
these are frequently hired by individuals, ws are in want of their Jour; ; or 'by the 
proprietors or undertakers of public works. e 1277, 2. tron 
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The usual price paid for a slave, employed in husbandry, is £9. per annum; he 


and his wife may be hired for L 12. ; but the person that employs them also feeds and 
clothes them : several hundred were employed on the canal at the falls of James river, 


in the summer of 1795, all of whom were hired. As these were stout able men, they 
were paid for at the rate of 4 11. 58. each, per annum, and their maintenance“ and 


clothing was calculated to amount to the same sum. Suppose, therefore, that the 
maintenance of the slave that is employed in husbandry, bears the same proportion to 


the price that is paid for his time; this will make the expence of such a person L 18. 


per annum, or per day rather more than 1s. 2d. As the climate here, as in Maryland, 


admits of nearly equal labour throughout the year, it may be fair to estimate it at the 


same rate in each state; in Maryland, it appears that the service of free blacks may be 
had for about 18. per day, and of whites for 15. 6. ; therefore, the time of a slave, in 


Virginia, is estimated at somewhat an higher price, than that of a free black in Maryland, 
though at less than that of a white man. But the price that is paid for the time, is by 


no means a proof of the value of the labour of the slave; that can only be ascertained 


by the actual quantity performed, and the goodness when performed; and much more 


not if he can avoid it; if the eyes of the overseer be off him, he sleeps; the ox and 
the horse, driven by the slave, appear to sleep also; all is listless inactivity ; all motion 

is evidently compulsory. Any slave, that I have seen at work, does not appear to 
perform half as much, as a labourer in England; nor does the business, under which 


may be paid for it, than actually appears. Now, nothing can be conceived more inert 


than a slave; his unwilling labour is discovered in every step that he takes; he moves 


the master sits down contented, appear to be half, that we require to be performed by 


one; if to this be added the slovenly carelessness with which all business is performed 


by the slave, the great number of useless hands the slave owner is obliged to maintain, 
the total indifference to, and neglect, not say the frequent wilful destruction, of what- 
ever is not immediately committed to his care, or within his department, and also the 


universal inclination to pilfering she vn by them, I cannot do otherwise than acquiesce 
in the received opinion of the country, that slave labour is much dearer than any 
other; and that the price paid for the time of a slave, by no means shows the amount 


of the value of bis labour: it certainly is much higher than it appears to be; though 


* These men were allowed half a pound of pork each, a day, and three pounds of meal of Indian 


corn, which last is more than they can consume, with some other little occasional indulgences ; ; this 5 


was estimated 2 good Keeping. — 55 | 
vor. 11. 5 
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not knowing the quantity of labour, performed by slaves in general in a given time, in 
a sufficient number of instances, I have not data whereon to calculate the exact value. 


RECAPITULATION. : 
| r da per day ] 1 
io | Labour in . Labour in winter. 
| 1 
| In New England F | 25, od, 15. $ ob 
New Jersey and Pennsylvania = | 2 o | 1 95 
Delaware and Maryland (white men) 8 08 
Ditto free blacks, about - — V 
Vuirginia, perhaps equal to 2 0 2 © | 


The average of which will be 18. 72d. in summer, and 18. 54d. in winter; to this 


must be added the price of their victuals, which I find, in many instances in this 


country, is estimated at gd. a day, except in hay time and harvest, when the work- 


men live something better, and have a larger allowance of spirits, or other liquors; | 
this will raise the wages to something more than 2s. 44d. in summer, and 2s. 24d. in 


winter; but it is to be observed also, that as the sun sets three-quarters of an hour 
later, on the shortest day, at Philadelphia (which is about the centre of the union from 
north to south) than in London, and consequently rises as much earlier, three- quarters 
of an hour's labour is gained every day during the winter half year, which is a matter 
of no small consideration. Like wise, as it is the custom in America for all workmen, 
in the summer half year, to work from sunrise to sunset, and as the sun rises at Phila- 
delphia at half past four on the longest day, an hour and a half before labour com- 
mences in England, and sets an hour and a half after it ceases, here is an additional 
gain of one hour and a half's labour during the other half year; from which no deduc- 
tions are to be made, except that sometimes, in the very greatest heat of the weather, 


workmen are allowed to rest two hours in the middle of the day, instead of one as 
with us. This is a very great sum gained in the annual amount of labour, and leaves 


the difference of labour, between England and America, to stand thus: — the average 
of winter and summer, in America, 28. 33d. : average of labour in England, 15s. 44 d.: 
average of working hours in America, throughout the year, 122 hours; working 
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hours in mn 1044 hours; the latter hours paid by 1s. 45d. is to che former 
hours, as paid by 158. 63d. ; therefore, were the wages in America 18. 61d. they 
would be the same as in England, but being 25. 34d. they are gd. per day, or about 
one-fourth higher than wages were calculated to be in England, in the year 1793 ;* 
and the greatest part of this addition has only taken place within three or four years; 
before that time, wages were much alike in each country; and as wages, in England, 
are very considerably risen since the calculation in 1793, I apprehend the Wages, on 
each side of the Atlantic, are again nearly upon an equality; I suspect too, that in 
the climate of America, there will be fewer broken days in the year, or days entirely 
lost, than in England, where storms and long continued wet weather, either prevent 
labour, or render what is performed of little value, This refers only to agricultural 
labour; mechanical labour bears every where a much higher price; but with that I 
have nothing here to do. 
The result of this inquiry is * Aint from what 1 expected, and from the 
generally received opinion; but, as it is a subject of so much consequence, I paid 
every attention to it; and it is the result of so many minutes, that I have little doubt 
of the accuracy of it: wherever any information was of a dubious nature, it was not at 
all noticed in this account. These wages are by no means of that unreasonable nature, 
that they should affect the prices of American produce, beyond what wages affect 
similar article elsewhere; and it confirms also what I have generally heard, that in all 
the old settled country, there is no want of hands to perform the necessary demands 
of agriculture, particularly in a climate, in which wet or damps rarely occur, at a 
season when they would be injurious; or should they unseasonably occur, in which a 
brilliant sun would not soon take away their effects: this precludes the necessity of 
employing numerous hands; or of that expedition to which, in less favourable and 
more precarious climates, it necessarily is had recourse. 
Jo what circumstance is it owing, that eight busbels ones, raised by dear 
Jabour, are a profitable crop in the central states? the fact is curious. 
With the answer to this question, the rotation and average of crops, the quantity of 
xed sown, and quality of che grain, are naturally connected. From the reply to the 
last query, it will be clear that agricultural labour is not dear, or at least not so dear 
as tO have any material effect upon the price of the produce, beyond what labour will 
have i in this cy ; nor perhaps ought it to have as much, since 80 little labour is 


95 * See Young's France, Vol. I. p. 436. 
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bestowed upon it. As I have hitherto done, I shall divide the country into districts, 
according to the different descriptions and circumstances of it, and shall begin with. 


NEW ENGLAND. 


This is a grazing country, and applicable to the rearing and feeding of cattle and 
sheep, producing herbage in abundance, and of excellent quality: no grain is ever ex- 
ported from this district, and very little is raised in it except maize, on which, and on 
wheat imported from their neighbours at New Vork, the inhabitants chiefly depend. 
plough is little resorted to, and consequently this district can afford no material infor- 
mation on the subject proposed; for that, we must look to 


NEW YORK. 
This state is undoubtedly the granary of America; and if America be, or is hereafter 


to be the granary of Europe, that must supply by her redundancy the wants of the 
latter, this must be the part that must do it. 


The usual course of crops in this state, is as follows: first year, maize; second, rye 


or wheat, sueceeded immediately by buckwheat, which stands for seed; third, flax or 


oats, or a mixed crop; then a repetition of the same, as long as the land will bear any 
thing; after which it is laid by without seed for old eld: or, burn the woods; first, 
wheat; second, rye; then maize for four or five years, or as long as it will grow; 
then lay it by, and begin on fresh woodland: or, burn the woods; wheat four or five 


| years; then one or two maize, or as long as it will grow; then laid by for four or five 
years for old-field, without seed. A Dutchman's course on the Mohawk: first year, 


wheat; second, peas; third, wheat; fourth, oats or flax; fifth, maize: in his father's 


time, the produce of wheat used to be twenty bushels per acre; but he complained 
much, now that bis land only produced ten bushels. The best rotation I met with, 
vas in Dutchess county, where it much prevails: first, wheat; second and third, pas- 
ture without seed; fourth, maize, or flax, or oats, or mixed crop: in a good SEASON. 


this produced about fifteen bushels, more commonly twelve. 

The land in this county has great. inclination: to produce grasses, the pasture being, 
therefore good, and carrying, during the two years, a great stock - the succeeding crops. 
are tolerably good also. Manure is rarely made use of; but what little is collected 
is given to the maize, which requires every support that can be bestowed upon it. 


| Maize is sown early in the spring, and stands till October or November, growing most 
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of the time with great vi gour ; in the early part of the growth, the plough is frequently 
used, going first along the-furrows, and then crossing them in the contrary direction; 
and when it is grown too strong to admit an horse among it, hand-hoing is recurred to. 
By so much cultivation, the whole strength of the land is thrown into this crop, 
which is one cause of the wheat being so deficient in quantity; and wheat, except in 
new land, every where follows maize; another is, the slovenly manner in which, in 
this succession, it must unavoidably be sown ; the wheat is sprinkled among the maize 
immediately before the last hoing; and as the land is thrown up in hillocks by the horse 
hoing, the crop receives. much damage from the weather in winter, as well as drought 
in summer. 7% 
Clover is just beginning to be cultivated, in consequence of which, good pedure 
and plenty of hay take place of old: feld, and by the use of y psum, astonishing ne 
are obtained. 
A bushel of wheat or buckwheat per acre, is the usual quantity of seed; rarely 
either more or less, but as often one as the other. The average produce of. wheat in 
the state of New York, has been stated to me by a very intelligent person, at twelve 
bushels to the acre; which agrees with the general opinion, and, I believe, is as high 
as it ought to be stated. The average of Dutchess county, which under proper cul- 
tivation would be a most productive, as it is a most beautiful, country, at sixteen 
bushels: twenty bushels are every where a great crop. The average of maize may be 
twenty- five bushels: above thirty is a great crop; that of buckwheat, which is very 
extensively cultivated, fifteen bushels. With a mode of agriculture, as before stated, 
it is not to be wondered at, that the produce should be so small; and it will be found 
that the average of this state, is superior to that of any other in the union. 
How profit is to arise out of this, will now be seen; it has thus been calculated: 
Rent or interest of capital, 4s. 6d. ; one ploughing and harrowing, 58. 734. ; harvest, 
49. 6d.; seed, five pecks, gs. 75d. : total L 1. os. gd. Straw pays for the thrashing, 
Twelve bushels, at 48. 6d. the usual price before the present excessive rise, ¶ 2. 145, 
leaving a profit of C 1. 13s. 9d. As by another mode of reckoning, rent or interest = 
one bushel, ploughing and harrowing == one and a half busbel, harvest = one, Seed 
Done , taxes, and all other small articles, half a bushel; together, five bushels; leaving 
a profit of seven, which at 45. 6d. amount to L 1. 115. 6d. This has been looked upon. 
as sufficient profit, when it was considered that maize, not wheat, i is the most profitable. 
crop of the farm, according to the common opinion of the country, 
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But I think it would be easy to prove, and it is so held by chose who have paid 
most attention to the subject, that maize is every where a losing crop, and has been 
destructive to America; but it is not to our purpose here to inquire into the fact; 
should, however, this opinion not be well founded, the G 1. 118. 6d. above stated as 
profit, certainly is not nett; because the wheat and the maize must pay for their neg- 
lected waste, and also for the worn out old-field, which produces littte or nothing. 

Should this deduction be allowed, little profit can be found in the present mode 
of agriculture of this country; and I apprehend it to be a fact, that it affords a bare 
zubsistence. 

The quality of the wheat of this state, is hs only thing that remains to be considered, 

The wheat of New York 1s esteemed the best of any in the United States, and that 
grown on the banks and branches of the river Mohawk, the best in the state. 

I had opportunities of examining considerable quantities of it, at Albany, in Octo- 


ber, 1794, and found it in general of a very good quality, clean, and well dressed: the 
best sample that I could meet with (and which probably was as good as any that could 


have been produced), weighed, by the bushel that was said to accord pretty accurately 
with that of Winchester, which is the only measure of grain known upon this conti- 
nent, 644 lb.: this, I was informed, was the utmost weight of wheat produced in any 
part of America. 


The standard weight is 60 Ibs. for all extra weight i in all purchases, the grower is 


paid an additional price ; and he deducts in proportion for all that falls short of it. 


It is "ou wheat that weighs 58 or 59 lbs. 


JERSEY, PENNSYLVANIA, DELAWARE, AND MARYLAND, 


Have so many circumstances in common, that they may, in this 1 instance, be taken 


together: except Pennsylvania, none have any backlands, and these have only been 
settled since the peace, are yet not much known, and little produce has yet come to 
market from them. These four states much resemble each other in the nature of their 
climate, and quality of their soil, and, from a long continued course of bad eultiva- 


tion, are much in the same exhausted state; the crops heretofore have been in the 


following rotation. First year, maize; second, wheat; third, rubbisb-pasture. By this 


frequent recurrence of the same crops, the land had become so far exhausted, as not 
to produce, upon an average, more than six bushels per acre of wheat; and much 
land still continues in the same course of cultivation; but an alteration has of late 


t generally taken place, in which one of the following rotations will be met with; 
pretty 


first year, maize; second, wheat; third and fourth, rubbish-pasture: or first, maize; 
IS 9 , 


ond, fallow ; third, wheat; fourth, rubbish-pasture ; but the fallow is stated to be 
second; , 


very imperfect, as to be little better than the rubbish-pasture ; or in the same year 
80 » 


ith wheat, frequently buckwheat standing for seed will be met with: either * Wess 
3 will produce eight bushels of wheat. Clover is in some places just beginning 


be introduced, and is said to increase the produce of wheat at least five bushels to 
tO 


the acre, in some such course as the following : first, wheat; second, maize; ae 
wheat; fourth and fifth, clover : or first, wheat and buckwheat; second, clover; thir 
fourth, wheat; fifth and sixth, clover, or other variations of these crops, | 
* he peninsula of Maryland and Delaware, which produces the best wheat in this 
en 2 old rotation of maize, wheat, wabbädh-perurs, is still continued, and ” 
average produce of it is thought not to exceed six bughels per acre: ” mm 8 
not more than two bushels are produced, and much is so bad as to be ploughed up aga 


Not more than three pecks of wheat are sown for corn-land wheat; that is, wheat 
son after maize, here emphatically called corn. From this lamentable state of igno- 
rant cultivation, must be excepted the tract in Pennsylvania, inhabited by the Germans. 


in possessing one of the of America 
This industrious people, fortunate in possessing one of the fines parts of 0 , 
the country at the eastern foot of the mountains in Pennsylvania, have, either from 


superior knowledge when they arrived in the country, or superior attention to the 


nature of the soil and the climate, brought the cultivation of wen country to a degree 
of excellence, which may vie with that of many of the old countries of Europe: their 
wheat may be averaged at eighteen bushels per acre; twenty-five OY are _ 
3 wanti 5 f of what the country is capab 
and instances of thirty are not wanting ; sufficient proo ls PRO 
ing the < of it well attended to. Their barns, their buildings, 
of producing, were the culture of it we " gt 
i . are all in a style of neatness and perfection, unknown in 
their meadows and pastures, are all in a sty Ro 
other parts of America; by the use of gypsum they have clover, MITE js ap 
meadows superior, particularly the former, to any I ever u cleew . i 
America or England: to them ought certainly to be given the credit . in . 
irrigation into this part of Ae, and, I believe, the knowledge: of gypsum 
every part of it. : 
The tract, however, which * occupy, comparatively with the four states now 


under view, is of so small an extent, that I cannot estimate the average 2 ai 
whole of these four states, at more than eight bushels per acre ; the abundant crops ol | 
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the Germans will not counterbalance the six bushel crops, and those of even less, of 
80 many extensive parts of them. The profit arising from eight bushels, particularly 
as applicable to Maryland, has been thus calculated: rent or interest of capital, one 
bushel and a half; once ploughing and harrowing, one bushel; seed, one busbhel; 
taxes, which are next to nothing, and all other little expences, half a bushel ; total four 


bushels, leaving a profit of four; straw is reckoned to pay all expences of harvesting 


and thrashing, which it could not do, were it not in Maryland particularly valuable, 


for hay is there scarce, and all cattle are maintained in winter on straw and grain; but 


these four bushels cannot be fairly stated as profit; where in a three or four years ro- 
tation, fallow and rubbish-pastures intervene, their expences must be paid for by the 
maize and wheat. The wheat grown in this district, particularly in Maryland, though 
not the heaviest, is thought to make the best flour of any in the United States ; the 
best will weigh 6g Ib. and there, as in New York, 60 Ib. are held to be the . 


according to which e are made. 


VIRGINIA 
Is the southern limits of my information in America; beyond it inquiries were un- 
cessary, because it appears as if agriculture had there already arrived at its lowest state 


of N 


The usual crops, in this state, are maize and wheat alternately, as long as the land 


will produce them tolerably well ; then i in future after the two crops, three or four years 


rubbish-pasture; and in parts where tobacco is cultivated, several crops of it are taken 
on first clearing the ground, before any grain is sown upon it; now and then a crop 
of oats intervenes, perhaps instead of wheat, perhaps following it; clover and lucern 
are yet little known, though there is reason for supposing that they would be as bene- 


ficial here, as the first is, in the other states, or perhaps more so; since, on account of 


the increasin g heat of the climate, pastures and meadows are more precarious, and less 


frequent. Where crops of wheat, of not more than five or six bushels per acre, are 


expected, it is not usual to so more than half a bushel of seed, and no where in this 
state more than one bushel. The average of all that part of Virginia lying east of the 


blue-ridge, I am satisfied I state at the utmost, at seven bushels per acre; no one 


states the average of all that extons eive flat country in Virginia, lying below the bead 


. the tide, at more than five or six bushels; it therefore requires much better crops 


in that naturally fertile, but worn out, and not extensive tract of red land, at the foot 
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of the mountains, to raise the average to seven bushels. In those fertile and beauti- | 
ful vallies that lie among the mountains, in which ignorant cultivators have not yet 
resided sufficiently long to have entirely exhausted the soil, favoured with a temperate 
and delightful climate, it yet produces crops equal to any in America; 1 have reason 
to believe not less than twelve bushels per acre; but the surface, capable of cultivation, 
when compared with the rest of Virginia, is very small indeed: with che country beyond 
them I am unacquainted. The average of maize, in the eastern part of Virginia, 1s 
not to be reckoned at more than fifteen bushels; of the vallies, at twenty bushels; of 
oats, from one and a half to two bushels of Seed to the acre, will be a return of from 
twenty to thirty. _ 

All the back country of America is very favourable to the growth of rye; crops, 
producing from twenty to thirty bushels, are commonly met with; this grain is en- 
 tirely consumed in the distillation of whisky, chiefly for the consumption of the Irish 
frontier-men, except among the Germans in Pennsylvania, who use it for bread. 

Much of the wheat of this state is of a very inferior quality, some 80 bad as scarcely 
to be of any use, though that which is good, naturally much resembles the wheat of Mary- 
land; but the slovenly management of the farmers considerably lessens the value of it. 
The use of the flail is scarce known here; almost all the wheat is trodden out in the 
field by horses upon the bare sandy soil, with which much of it gets incorporated, and 
afterwards is separated from it by sieves, or some other means that answer the pur- | 
pose; the consequence of this is, that a considerable quantity of dust adheres to the 

surface of the grain, and insinuates itself into the groove on one side of it, so that no 
art can entirely clear it away; and thence I am told millers are unable to make superfine 
flour from Virginian wheat ; and on that account, that it bears a price, inferior to what 
the quality would otherwise demand. A weevil, or some other insect, greatly infests 
the wheat of this state when in the straw, which makes it necessary to tread it out as 
soon as possible after harvest; and this is frequently attended with inconvenience and 
loss. In unloading the wheat of this state from shipboard, or otherwise working 
among it in the granaries, the people employed are frequently so affected with a prick- 
ling or netiling on the skin, as to be unable to go on with their work, but without 
being able to account for the cause of it. I recollect a similar circumstance happen- 
ing, in unloading a vessel laden with Virginian wheat, some years since at Liverpool, 
when it was said to be caused by a minute insect. Oats are not extensively cultivated 


in any part of America, and are Feveay where bad, but those of this state, of the worst 
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possible quality; they have certainly kernel sufficient to enable them to vegetate, but 
are, notwithstanding, light as chaff, The cultivated oat appears again returning to the 
original grass. I never saw any oats that would be marketable in England, except 
some in the German tract in Pennsylvania, and they would admit of comparison with 
such only as we should esteem very moderate. 

I am unable to discover how profit is to be derived from such crops, unless, that 
people being actually possessed of the soil, and of the slaves to cultivate it, abandon- 


ing all expectation of profit for their capital, look upon all as nett profit that is re- 


ceived from the land. The land owners in this state are, with few exceptions, in low 
circumstances; the inferior rank of them wretched in the extreme. The evils of 
Slavery are now rapidly and forcibly recoiling from the Slave upon his owner. Tobacco 
and maize, which heretofore have been the curse of the slaves, are now, with the slaves, 
allowed by all men in Virginia, to have been the ruin of themselves and their country: 
the almost total want of capital, among this description of people, forbids all improve- 
ment on a great scale, and want of the knowledge of agriculture, prevents its slow 
but certain progress. To shew what some of this land would submit to before it be- 
came exhausted, and the mode pursued to accomplish it, I will take the cultivation of 


a gentleman, possessing a considerable tract of land, originally as fertile as any in 


nature, on the foot of the Blue ridge, who complained that much of his estate was 
worn out. After clearing and burning the woods, seven crops of tobacco were taken, 
in as many years; in some instances, ten crops; four crops of wheat; and ten crops 
of maize and wheat alternately, in ten years. After twenty-one years, the land refused 
to yield any more grain; but in a twelvemonth, too en nature clothed his pro- 
perty with a matchless sheet of white clover. 

To such modes of cropping, the poverty of the people, and geri of the Soil 
must be attributed : crops may be seen where each ear, frightened at its neighbour, 


keeps that awful distance, which would admit of a person's walking through the field 


without breaking down a stalk, in a climate and soil well calculated for the produce 


of wheat. In many of the states, the Hessian fly bears the blame, which, if properly 
placed, ought to stand to the account of the ignorant and greedy land owner ; but no 
one pretends to say, that this insect has committed any material (if any) TG AN 1k 


on this state. | L 15 
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_ 
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Average pro- 
duce of wheat. Maize. Buck wheat. 


1 


| Bushels. | | 
In the state of New York 1 12 per acre] 25 | 15 
Jersey, Pennsylvania, Delaware, Maryland | 8 ditto | | 15 
| Virginia (east of the Blue ridge) "OY 156 | 25 oats | 
| Ditto a of _ ee 165 Pfe „ 


The average of the above, according to the number of districts, is nine bushels and 
three- quarters of wheat per acre; but as the first and last district, which are the most 
productive, are considerably less in extent than the two which are the least productive, 
the average of the whole, in proportion to the extent of surface, cannot be estimated 
at more than nine bushels per acre; to the other crops it is not necessary to pay atten- 
tion. Now, that a country situated in the finest latitudes of the globe, with a soil 
certainly, by nature, as capable of producing, as the climate is of bringing to maturity, 
far greater crops, and certainly, in both respects, better calculated for grain than many 
parts of Europe, which produce from double to treble the quantity on an average, 
Should yield crops which there, would be looked upon as scarce worth the collection, 
renders the cause of it deserving of our notice. 

When inquiring int» the subject, among the most intelligent people of the different 
states, I found this inferiority pretty generally attributed to a deficiency in the vege- 
tative powers of the soil: it was said that a country, fresh out of the hands of nature, 
was not fertile; that it would bear a few tolerable crops when first cleared, but soon 
ceased to do it; and that it required the cultivation of ages, to render it as fruitful as 
old countries: so little were the best informed aware of their own defects, or the 
merits of their soil, or willing to acknowledge either of them. Some of the northern 
States, who remembered the days of greater fertility, attributed the visible decline to 
the depredations of the Hessian fly; but in Virginia, they scarcely know this insigni- 
ficant animal, and therefore on it cannot cast the blame; and Virginia has probably 
experienced a greater failure of crops than any other state. In Virginia, this gradual 
decline has not injudiciously been ascribed to the culture of tobacco and maize; the 
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first, it has been observed, enriched the planter, but ruined the soil; the last ruined 
both; but the culture of tobacco and maize, as the staple articles of the country, has 
only been partial, being confined to some of the southern states, while the decline has 
pervaded the whole of them; therefore, however injurious these may have been, ve 
must look deeper for the root of the mischief: that J venture to state, as likely to be 


| found in the present constitutions of the states, and the manners of the people. 


Before the revolution, I have reason to believe that the average produce of the soil 
would have stood considerably higher than at present, and there is no doubt that the 
owners of it were more opulent: at that time, the capital of the country was vested in 


the lands; and the landed proprietors held the first rank in the country for opulence 


and ſor information, and in general received, the best education which America, and 
not unfrequently Europe, could afford them; their estates were sufficiently extensive 
to make it worth their while to bestow their time and their money upon them; and 
the estates in return repaid with interest the attention and expense. The law of Eng- 
land“ generally prevailed with respect to the descent of property; an aristocracy was 
formed of capitalists, well calculated for improving, cultivating, ornamenting, and en- 


riching the country ; great exertions and great improvements cannot be made in any 
country but by persons of this description; and no country requires such exertions 
and such improvements, as a new one. Since the revolution, a new order of things 


has taken place; new people, and people of very different occupations and pursuits, 
have taken the lead in the government, both of the confederation and respective states. 


The capital, as well as the government of the country, has slipped out of the hands of 
land owners; and these new people are now employed in very different, and, in the 


present state of things, more productive speculations than the cultivation of lands; 
in speculations frequently at variance;with the best interests of the country. In some 


of the states, the gentlemen of landed property have passed into perfect oblivion; in 


none of the states do they bear the sway, or even possess their due share of influence, 
except perhaps in those of New England; and there, they only take it incidentally, as 
the lands are divided with much equality among every description of people, and are 
rather a secondary object, even with the principal . of the country, who generally, 


In the state of Connecticut real estates were lenz divided, as at present, among the children, 


male and female, the eldest son taking two shares; the evils, however; of minute division of real pro- 
Perch: are there fully perceived and felt at this time. 
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with a small occupancy of land, are obliged to follow other more lucrative pursuits, 
on which they place their chief dependence. 

Before the revolution, real estates descended to the eldest son; the law, since FER 
period, has ordained an equal division of them among males and females in equal de- 
gree, except in one or two states, where the eldest son takes two shares. This law 
has already had a very extensive, but a very mischievous, influence; it has had the 
effect which the authors of it intended, in introducing a greater equality among the 
people; but it has had another also, which they might not have forescen, and could 

not have intended; that of reducing them to an equality of poverty, and their soil 

almost to a Caput mortuum. Fewer people of landed property, of any considerable 

opulence, are to be met with, than heretofore, and their numbers must be continually 

diminishing, from the influence of this law of descent ; for though some people will not 

from custom acquiesce in it, and the wisest, from a sense of the evils arising from it, 

which they already feel and lament; yet the law will occasionally have its course; and 

the estate once divided, can never again be united. The consequence of this is, that 

landed property is no longer an object of profit or pleasure; few choose to possess 
more than is necessary for their own convenience; fewer live in the country than here- 

tofore ; no houses, in many parts of the country, of any consideration, are building; 
and no improvements of any kind taking place. With the decline of this class of 

people, and their property, is also that of the produce of the soil; for the poor and the 
ignorant must unavoidably wear it out; the opulent and the intelligent alone can im- 
prove and ornament their country, and increase the produce of it. Such is the opera- 
tion of the new constitutions on the higher orders; and it will be found, that manners 
too, have their full influence on the inferior orders; the mass of those we should call 
planters or farmers, are ignorant, uneducated, poor, and indolent: such an one who 
possesses an hundred acres of ground, will not in stock, furniture, or property, be worth 
{ 60.; were he to possess such a capital, he would be esteemed a person of consider- 
able substance; but he boasts of bis independence, and enjoys inaction. 

Of the people of this, and of inferior ranks, ease is the greatest bliss, and a frolic 
the greatest spur to activity; with such inclinations, labour will afford but a bare sub- 
sistence; and with this, such people will sit down contented rather than toil. From 
this picture, must be entirely excepted the people of the New England states; they, 
with a more rational love of independence, possess also an equal love of industry and 
order; consequently this exemplary and enterprising people, enjoy the natural attendants 
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of such principles, knowledge, wealth, and power, in full proportion to their respective 
stations. The consequence of this state of things cannot be otherwise, than that the 
produce of the country must be stationary, if not on the decline; and that the supplies 
hereafter to be drawn from this, by other countries, cannot be greater, if so great, az 
they have been, unless some sudden and very material alteration of public principles 
and private practice should take place. It may account also, in part, for the exces- 
sive price which a demand not excessive, and no very great supply, has created in 


most articles of export from the United States, and especially within the last two or 


three years; and it may perhaps also appear, that this increased demand, and exces. 


sive price, have not materially added to the quantity exported* of articles of primary 


The following is an account of the export of the staple articles of the United States, in the first 
and last years, in which it can at this time be obtained; in the first year, public disturbances in Europe 


had not had any material influence on commerce ; in the last, a vigorous and general war had' called 


for all the supplies that America could afford. 


. Tr 
Rice | Flour. | Wheat, Beef. Pork. 


| Year end- Maize. Tobacco. 
Tierces. Barrels. | Bushels. ] Barrels. Barrels, 


ing Sep. go.] Bushels. | Hogsheads. Cattle. | Horses. 


* 


1790 2,102, 13) 118,460 5,406 3,628 100,845] 724, 623 1,124,458] 44,662] 24,662 
1794 | 1,472,700] 72,958] 3495] 1,828] * 134,611] 828,405] 696,797] 97,779] 47,242 


—_ 0 _ — 


»The return of this article being defective in 1794, that of 1793 is here taken. 


The United States are therefore | 
Losers. a Gainers. 
; | Dollars. 


Dollars, 
By rice, at 18 dollars per tierce, = 607,788 


By maize, at ; dollar per bushel, 314.718, 5 


— 629,437] — 32-494] — 1,911] — 6,800] + 33,766] + 93,782 427,661] + 53,217 +12,786] 


By tobacco, at 40 doll. per hogshd, 1, 416, 80 
By cattle, at 20 dollars each, 
By horses, at 40 dollars each, 


| — 2,468,779,5 


Dollars —8 10, 697 25 


38,220 
- 272,000 
Buckwheat, at 1 dollar per bushe] = 427,061 


CO — 


+ 1,657,982, 25 


| 


By flour, at 6Z dollars per barrel, 609,583 


By beef, 64 dollars ditto, 
| By pork, at 84 dollars ditto, 


— *331,981,25 


— 108,630 


— 


Dollars + 1,657,982,25 


The dollar 45. 6d. sterling. 


Therefore, though a bounty from 50 to 100 per cent. has been offered on the export of their chief 


articles of produce, in that great increase of price that was paid for them in 1794, yet in five years 


— 


the United States have declined in the value of their export to the amount of upwards of eight hun- 
dred thousand dollars, according to the peace price. The price has augmented the export of articles 


= 
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necessity to the countries demanding them, which they would have done, had the 
supply been naturally adequate, or capable of being forced.” 

« The busbandry of every country depending mostly on the market for cattle and 
Sheep, and wool ; how far is the bad culture of America owing to a want of them ? 
Is there a demand for beef, mutton, and wool, in any quantities for exportation, or 
olberwise? And bow far does the existence of these circumstances, in the vicinity of 
large towns, remedy such bad cultivation? | 

The answer to this has, in a great degree, been antloivazed in the answer to the 
last question; what farther is requisite, will be found in detailing the prices of articles 
in the different parts of the country when I was there. | "RY 

1794, September. New York city. Beef, 33 Fd. to 34 22d. mutton, 34 129. ; 
veal, 5 Ad. to 54 Fed.; lamb, per quarter 2s.; pork, 5 Frd.; pigs, live weight, 

24d. per Ib.; butter, 18. 14d. ; new milk, g4 4d. per quart; chickens, 10d. to 15. ; 

hay, £.2 5s.to C. 2 16s. 3d. per ton; wheat, 5s. 74d. ; Is 35. 114d. maize, 
25, 93d. ; rye, gs. 14d.; oats, 1s. 8xd. per bushel. 

New York state. Beef, 3 rd.; mutton, 24 Fed.; butter, gd.; has 59. 477 d.; 

pair of good oxen, five or six years old, from {. 13 105. to £.14125. 6d.; three years 
old, J. 6 155. per pair. Fat sheep which may weight 14 Ib. per qe, 6s. 9d. each; 
wool of good staple 4 1b. per fleece, 18. 53d. per lb. t 
1794, October, Albany. Beef and mutton, 2 ow Hawes, 84 td. bien 168... 

94d. dE C40! 

1794, N New England, Beef aa; pin, 9 IC mat from, 814. to 
102d. ; wheat 6s. gd. ; a droye of lean cattle going into Pennsylvania to be fed, some 


of chief demand by the belligerent powers, but at an immense loss in other articles, the produce of 
their soil, so as to leave the above great balance against the owners of it, If this be fairly stated, 
and the writer apprehends that the authorities from whence it is derived, cannot be disputed; ; surely | 
it behoves the government of the United States to pay more attention to the landed and agricultural 

interests of their country ; z to remedy principles of law, so destructive to them; to occupy their 
minds on certain and immediate benefits, rather than attend to uncertain and distant speculations, 
before habits have become fixed in the mass of the people, which cannot afterwards, when wanted, 
de counteracted; before the principal people have abandoned a country life, as no longer affording 
them an occupation worthy of their attention; before their estates cease to be objects of rational 
pleasure, by being split into portions no longer worth possessing; and before they feel that their 
property and pursuits no longer afford them chat influence, wink their rank in — 1 8 
to giye them. | 155 | 
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of which cost £. 18 a pair; and when fat would weigh 1900" Ib. or upwards, hide 
and tallow included. 

About Chesterfield and Massachusets, the BY sheep in the United States, weigh as 
high as 20 lb. per quarter, fleeces as 7 Ib. each, long wool but coarse, used for 
combing, sells for 28. 3d. per Ib. In Rhode Island, extremely fine wool fleece, from 
1 4 lb. to 2 b. sells for 15. 14d. per lb. unwashed ; hay, L. 1 10s. per ton. 

Boston. Beef and mutton, 43d. per Ib.; butter, 15. ; butter in barrels, from 819. 


to 92d. ; used to be gd. and g2d.; geese, 25. to 28. 3d. ; turkies and fowls, 444 


per Ib. ready for the spit. Cattle for the curing- bouses in all parts of New England, 


in the drove, calculated at 188. gd. per hundred Ib.; hide and tallow included. Beef 
from 315. 6d. to 455. per barrel of two hundred pounds nett each, according to quality; 


the first is very bad, the last excellent; the demand is far greater than the *uppy; 
pork per barrel, not surpased by any in the world, 725. to 765. 
1794, December. New York city. Wheat, 7s. 103d. 


Philadelphia. Beef 44 2d. to 7 4d.; mutton and veal, 32 2d. to 54 d.; best 


flour, 388. gd. per barrel, of 1 cwt. 3 quarters nett; wheat 8s. 44d.; best Timothy 
hay, C. 3 125. per ton; maize, 2s. 84 4d. butter gd. to 104 4d. ; milk, 44 4d. per 
quart; bread of superfine inspected flour, 1 lb. 7 oz. for 34 4 . ; of nom com- 
mon, 1 Ib. 8 oz. for ditto; of inspected rye, 2 lb. 30 . for ditto. 

1795, January. Common meadow hay, C. 3 per. ton; best Timothy, C. 4 10s. 

March. Wheat gs.; flour, 478. gd. per barrel; fowls, 35. to 4 my ducks, 55 
83d. ; butter, from 104 4d. to 18. 14d. 

Prices current at Trenton, the depot for Philadelphia; wheat, gs.; 125 45. 942 d.; 
maize, gs.; Oats, 1s. 92 2d.; buckwheat, 2s. 84 2d. ; gu meal, 4s. 94 2d, os hun- 
dred IÞ. © 5 


May. Virginia, most part of the state. Beef, 2d.; mutton, 22d.; Wheat, (east of 
the Blue ridge) 6s. gd.; flour, 365. per barrel; maize, 1s. 84d. per bushel ; wheat 


(west of the Blue ridge), 45. 13d.; flour, 255. 12d. per barrel; rye, 38. 45d. ; maize, 
25. 75d. Richmond. Beef, 43d.; mutton, 6d. ; veal, 82d. ; lamb, 55. gd. hat 
wheat, 75. 6d.; flour, 425. 9d. per barrel. 


June. Maryland, Baltimore. Beef, mutton, and veal, according to e from 
51 Ad. to 7 +0. ; ; Br; 4 15. 24 Ad. to 1s. 44 2d, ; wheat, 95. ; flour, 4 495. 6d. per 


barrel. 
July. Philadelphia Wheat, 108. 24 2d, 


488 
8 
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New Jersey. Mutton and veal, 34 4d. ; beef scarce at this season; butter, 1 14d. 
New York city. Beef and mutton, 64d. and 74 rd.; veal somewhat cheaper; 
butter, 1 14d. and 15. or d.; wheat, gs. 10d. 

From the above rn of prices, it will not only be evident, that his demand for 
exportation must be greater than the supply; but that the consumption of the great 
towns, affords a price more than sufficient for all the articles that are carried to them. 
A very large proportion of the supply, both for exportation, and the consumption of 
the large towns, is brought from very great distances; cattle from the Chenessee 
country on lake Ontario, and from Kentucky, into the neighbourhood of Philadelphia; 
the former not less than six hundred miles, the latter about seven or eight hundred. 
The chief part of the flour comes in barrels, from the heads of the rivers that fall into 


when compared with the vast extent of country, should be collected from such great 


pover to remedy, the bad cultivation of the country, even in their own vicinity. 

It is said that all the beiter soils in the central states, when exhausted and left, 
cover themselves with white. clover ; ascertain the Jact ; and observe what Soils they 
are, upon which this fact occurs most? 

In every part of America, from N ew Humpchire to . fon the sea to the 
mountains, the land, whether calcareous or argillaceous, whether wet or dry, whether 


the sandy plains of Virginia, 1s spontaneously covered with white clover, growing 
frequently with a luxuriance and perfection that art can rarely equal in Europe. 
In the northern States, it affords an herbage throughout the year; in the southern, the 
seed ripens about July; after which time the heat of the sun scorches it up, and I 
believe it is no more seen till the spring following. The climate or soil, or both, 
seem particularly favourable to this genus of plants; the trifolium repens, pratense, 
arvense, alpestre, are abundant, and several others are to be met with. It is probably 
too late now to ascertain whether white clover be a native of this, as well as the old 
continent. 

Il am told it is never met with far tack: 3 in the woods, but immediately on their 
being cleared away, either by fire or otherwise, it takes possession of the ground; 


which should prove that It was natural to it; F that the seed lies there, but cannot 
vol. 11. | D 4 


the Atlantic; and some by land carriage, from the neighbourhood of Fort Pitt to 
Philadelphia, a distance of three hundred miles. That a supply in itself moderate, 


distances, is sufficient proof that the large towns have no beneficial effect on, or 


worn out or retaining its original fertility, from the summit of the Allegany ridge to 
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vegetate til! the ground is cleared: but again I have been told, that by some tribes 


of Indians it is called white man's foot grass; from an idea, that wherever he has 


trodden, it grows; which should prove at least, that it had not been known in the 
country longer than the white man. 


« Timothy produces immense crops in America : would it not be worth while to 


try some of the seed in England, and to so it on the same kind of s0il ?” 


Timothy grass* is extensively cultivated in the middle and northern states of the 
American Union, and I apprehend it to be the same as the phleum pratense, Cat's-tail 
grass, of European botanists. I have frequently seen extraordinary crops of it, grow- 


ing thick as it could stand on the ground, g or 4 feet in height, and in some instances 


coarse as wheat straw ; however, in this state, as it is cut before maturity, and as in 


the climate of America hay is always well cured, however succulent at the time of 


cutting, horses prefer it to every other kind of hay, and thrive better upon it. I can- 


not therefore but think it worthy of some fair experiments in this country. No other 


grass approaches it in produce; and it is particularly useful when mixed with red 
clover, in preventing it from falling too close to the ground. 

Clover seed from America ougbt to be tried, particularly on ground that i iS tired 
of English or Dutch clover seed: can such be procured ?” 


Clover, growing with such remarkable luxuriance as that in America, must produce 


good seed, and such may prove an useful change. Seed has frequently been sent 
from America to England; probably vill be sent in future without any particular 
demand; and will hereafter be certainly sent, whenever ordered or required here. 
The price at New York in the Autumn of 1794, was about 7d. per lb. 


* (1799). I have cultivated the American Timothy grass, and English Cat's-tail grass, in my 


garden for three years; and I find not the least difference between them, except that the Timothy 


is about a fortnight earlier than the Cat's-tail ; the effect of the change of seed and climate. They are 
the phleum pratense of the variety y, nodosum of Withering. This variety, I find, is not well founded, 


as the bulbous root is acquired both in the Timothy and Cat's-tail, by luxuriant growth; and the 
bulbs or knots on the roots become larger and more numerous by age; young plants, and those 
stinted in their growth by a poor soil, have them not. The bulbous Cat's-tail, is not common in 


meadows, at least in this part of England; but where found, is in patches in moist rich ground, and 


is always productive of an heavier crop than any other part of the field: and I do not find but that 


cattle eat that part, as close as any other. This grass appears to thrive in the garden; but should it 
grow when cultivated in the field with American luxuriance, I Wanke ne of an er en k. zun 
being able to cure the * to American 3 
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« Might not Great Britain be supplied with bemp from America?” 
No supply of hemp can be drawn from the United States, since the quantity grown 
there is very inconsiderable, near the whole of their consumption being imported 


from the Baltic. No country seems better calculated for hemp than the States, as far 
south as the southern boundary of Virginia; beyond that, the climate is too hot for 
it; every where to the north of this, in every waste spot, hemp grows spontaneously, 


with a luxuriance I never met with elsewhere: I have seen single plants upwards of 


ten feet in height, with branches in every direction four or five feet in length, and 


with a stem more than four inches in circumference. I do not mention this kind of 
growth as an excellence in the hemp, because such branching would be injurious to 
it, but to shew how congenital the climate and soil is to the plant: such excess of 
vegetation would be prevented in cultivation, by the closer growth of the plants. 
Kalm, in his travels in America, remarks the luxuriant growth of wild hemp, par- 


ticlularly about the remains of Fort Saratoga (by which 1 suppose he meant Fort 


Hardie, formerly built by the French at Saratoga); at that very place, upwards of 


forty years* afterwards, I saw hemp at least eight feet in height growing wild, which 


probably had annually shaken its seed, and annually grown from that time to the 
presst. | +00 
Notwithstanding this natural inclination in the soil to produce hemp, next to none 


is cultivated ; this probably arises more from the indolence of the people, than any 


other cause. Hemp affords much labour in the winter, on which account it would 


be particularly valuable to-an industrious people ; but here, particularly the reverse. 
Winter is the season of frolic and dissipation, with which nothing must interfere. 
These habits do not appear likely soon to be eradicated, and till that change takes 


place, no hemp will be cultivated. American hemp is said to be peculiarly soſt, 


Silky, and pliable; and therefore better adapted than any other, for the running rig- 
ging of ships, and it is used for that purpose in most American vessels. 


Hemp is said to be much improved in its brightness and silky quality, by vat 


rated in brackish water, which is always the case in America, when possible: experi- 5 
ments of that nature, might i in many instances be tried in this country. | 


While the United States were under the dominion of Great Britain, bounties were 
offered for the raising and exporting of hemp, but I believe with little effect; and 


are at this time continued by the state of Massachusets, but with so little tendency to 


Not having Kalm's travels by me to refer to, I do not not know the precise date. 


Bd. 
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increase the culture, that the bounty for not more than one hundred tons, has been 
claimed in a year. | 


„Mig bt not immense quantities of oil-cake for manure, and the feeding of catile, be 

got from America ©” 

The only oil-cake * used for manure is the residuum of rape seed, after the oil has 
been expressed; but as rape is a plant unknown in any part of America, though without 
doubt it might be cultivated there to great advantage, no oil-cake for manure can be 

procured from thence. 

Much linseed oil is used in the United Ses where the bouses, mostly built of 

wood, are painted on the outside. 

A great quantity therefore of what is called Iinseed cake, or n being the re- 
mainder of the linseed after the oil is pressed out, might be purchased there; and 
would be highly useful in England, in the fattening of cattle, and for other purposes: 
it is chiefly consumed there by the milk- cos, in the neighbourhood of the great towns, 
and sometimes in fattening cattle and hogs. The present price of it in America is 
40s. per ton; while the price of the cake here is not less at this time than £8. 88. 

A gentleman in this country, aware of the advantage of importing this article from 
America, was lately desirous of accomplishing it; but on making the necessary en- 
quiries, found that those cakes came under the description of one of the non enume- 
rated articles, and consequently were liable to a duty, (I beheve L 27. 10s. per cent. 
on their value,) which amounted to. an absolute prohibition. This prohibition seems 


— 


* (1799). In consequence of the above recommendation, the importation of oil · cake was allowed 
by 36 G. III. chap. cxiii. entitled, An Act for allowing the importation of arrow root, from the 
British plantations, and also of linseed cakes and rape cakes, from any foreign country, in British 
built ships, owned, navigated, and registered according to law, without payment of duty.“ But 
this act has had no effect as far as relates to the importation of linseed cakes and rape cakes from 

America; probably from a mistake in the wording of the act, which confines the importation to 
British ships alone. To import arrow root, the produce of the British plantations, it is requisite, 
according to the navigation laws, that it should be imported in British built ships; but the oil-cakes, 
being the produce of foreign countries, ought, agreeable to the same navigation laws, to be allowed 
to be imported in the vessels of the country that produces them, as well as in British vessels; as all 
other importable articles, the produce of such countries, are allowed to be imported: no doubt the 
words, Britisb built sbips, where they refer to linseed cakes, and rape cakes, have been inadvertently 
inserted. I must therefore again recommend this article to the consideration of the Board, as the 
importation of linseed and rape cakes, appears an object well worth their consideration. 
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in good policy proper to be taken off; and 1 cannot do less than recommend the 


subject to the consideration of the Board. 


« Irrigation is much practised ; the method, soils, eff ect, and every other circum- 
Stance, sbould be attended to.“ 


Irrigation, as far as I could learn, is known * in two parts of the United States, 


and in neither of them practised to any considerable extent. It offers no material cir- 


cumstances worthy of imitation, nor is it conducted on any principles, that are not at 
this time much better understood in this country. Connecticut is the most northern 
state where it is met with: the practice was probably carried thither by the first 
Settlers, most of whom emigrated from those counties in the west of England, where it 
is now best understood; but they do not appear to have kept pace in improvement 
with their kindred on this side of the Atlantic. 

The German tract in Pennsylvania, is the other part where it is practised, and the 
knowledge was carried thither from Flanders or Germany. Two ee of hay are 
always cut where lands are thus artificially watered. 

The law has ordained the right of the water to be in him why possesses the spring 
bead, or the highest part of the stream; he may consume what quantity he pleases, but 
must convey the remainder into ihe ancient channel; he must not divert the stream, 
or waste the water to the prejudiee of those below him. The mode of applying the 


water is different in the two states: in Connecticut it is turned on the land as soon as 
the weather begins to be warm in the spring; but it is not allowed to flow for more 


than twenty-four hours at a time; it is then taken off for a few days, then turned on 

again for twenty-four hours, and so on, till the meadow is nearly fit for cutting; im- 
mediately after which, it is applied again in like manner for a second crop, and then: 
again to force the aftergrass in autumn; but it is always found to have the omen. 
effect upon the spring crop. 


In this state they also apply water to their lands, in another very different and un 


usual manner; they flood great tracts of low meadows, situated on running waters, 
just before the winter sets in, to the depth of two or three feet, by stopping the course 


of the stream, and let them thus remain covered till the spring, in order to keep them. 


warm, and defend them from the frosts. These lands produce the following year a 
considerable quantity of coarse hay; which, in consequence of the fine climate in 


summer, being very well got, is eagerly consumed by the cattle in winter; after the 


hay is cut, these fields for the remainder of the year are paztured.. 
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In Pennsylvania the water is usually turned on the meadows about the middle of April, 
and is allowed to flow about two months ; a few days after which, the ground having 
got dry, the crop is cut: as soon as the crop is off, the water is again turned on for 
three or four weeks, or till the land gets a sufficient covering to defend itself from the 
sun, at that season very powerful; a second crop is then soon ready for the scythe; 


after which the water is allowed again to flow over it, till within a short time before 
it is wanted for pasturage, when it is turned off, in order that the ground may so harden 
as not to receive injury from the treading of cattle. Which of the two methods of 
applying the water may be most productive, I know not, not having seen the meadows 


of Connecticut in the summer season; but those of Pennsylvania bear abundant 
crops. | 
Water issuing from limestone i in Pennsylvania, is thought preferable to any other 


running stream; but the warm half putrid water from a reservoir made for this pur. 
pose, which is not unfrequent, or a mill dam, in which it becomes soft, slimy, and 


muddy, is greatly preferred to all others; water of this kind, at this season of the year, 
will in Pennsylvania be heated as high as 8 by F harenheit' 8 ee 1d must 


have a great effect in forcing vegetation. 
No art is used in conveying the water beyond a channel, carried on a level as far 
as it can be done conveniently, over one side of which it can flow: no means have 


been taken for raising it above its natural level, whichs in many places might be per- 
formed with much facility. 

Since the introduction of clover, these meadows are falling fast into disuse, many 
of them having been already ploughed up and converted into tillage ; no farther im- 


provements are therefore hereafter to be looked for in this branch of rural economy. 


« To examine bow far, to what cause owing, and the effects of an indigent poor 
in the United Slates, is an object of great political importance, and whether aucb are 
ready to emigrate to, or beyond the mountains? ?- 

There are no indigent poor in the United States. In a country, vices in every part 


the demand for labour greatly exceeds the supply, where wages are high, and pro- 


visions not in proportion to them, no one can want, that will labour; and the able, 
who refuse to work, will there meet with no support. In the country, I never heard 


of poor; in the great towns, there is a reception for such as want it; in which are a 


few people, chiefly negroes and foreigners, whom the accidents to which the lower 
classes are liable in a town, or the diseases of a new climate, compel here to seek 
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a refuge. These poorhouses are either maintained by a tax on the inhahi: 

more generally by the corporation of the town, or by the state OM oO 
None emigrate to the frontiers h. a 

1 15 * wank beyond the mountains, except culprits, or sava 
es _ 5 . Irish descent. This line of frontier- - 

3 ne wn vices of yoke and savage life, without the ee ar ane 1255 

8 ar Spe | | . Fa | % 

2 7 " 1 N 7 of a race, seeking, and voluntarily Sinking into wk a 

„ n 1zed life; the outcasts of the world, and the disgrace of j arism, 

n , e western frontiers from Pennsylvania, inclusive to the 3 
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VI. 
Account of some interesting Experiments, on the various Modes of raiving Turnip 


By Mr. W. Joss ox. 
Sin, 


Myr father was duly honoured with the thanks of the Board of Agriculture, for a 
paper sent by him on the subject of fallows and grass lands, together with your letter 
of the 5th of March, expressing a wish to have an account of our experiment on the 
culture of turnips, transmitted to the Board. 

I am sorry that it is not in my power to furnish you with such an accurate state- 
ment of the whole experiment, as I could wish; but if you think there is any infor- 
mation to be gained from the trials we have made, you are at liberty to present the 
account thereof to the Board. 

The paper I herewith inclose, contains the weight of six x parcels of turnips, which 
were part of a field of fifteen acres, sown in the month of June, 1797, for the purpose 


of ascertaining the comparative value between the drilled, and broad-cast method. 


The whole field was in equal tilth, was manured as equally as possible, immediately 


before sowing, with rotted fold-yard dung, at the rate of seventeen cart loads per 
acre, each load containing about twenty-eight Winchester bushels; and in order to 


make the experiment perfectly fair, there were breadths of land of twenty yards each, 
sow in broad-cast and drills alternately, throughout the whole field; part of the drills 


on one-bout ridges of twenty-seven inches each, with the dung laid immediately un- 
derneath, where the row of seed was deposited; the rest of the drills upon a level 


surface, were sown by Mr. Bailey's machine, at twenty-one inches distance. The 
produce per acre is calculated from the weight of four square perches, or the forticth 


part of a statute acre of each, having first cut off the tails, or fibrous part of the root, 


and thrown them aide, as unfit for food, and then taken the weight of the tops and 
roots separately. 

It is necessary to observe, that this field of turnips was but a middling crop, having 
been much hurt, immediately after the first hoeing, by the grub (a small worm which 
destroys the tap root) ; particularly the drilled part of the field, which, having had the 
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plants set out, at the distances at which they were intended to remain, before the grub 
seized them, was on that account rendered too thin, and otherwise much injured; not- 
withstanding which, it was found that those on the one- bout ridges, exceeded the 
others in weight: also, that these parcels of turnips were taken from an inferior (though 
not the worst part of the field), and may therefore be deemed to be a preity fair 
average of the whole: there were also three other portions weighed which were taken 
from a part of the field where the roots were larger, and a fuller crop, with a view to 
ascertain what might have been expected, had not the grub seized them in the manner 

described; but unfortunately, the paper containing their weight has been lost or mis- 
laid, which puts it out of my power to furnish you with it. There was also an account 
taken of the number (but not the weight) of loads, which were produced upon a few 
| acres of the worst part of the field, which was in favour of the broad - cast, in the pro- 

portion of ten of broad-cast, to nine of those drills on one-bout hath and _ of 
Mr. Bailey's drill. 

From this experiment (thou gh defective from the reasons assigned), v we have reason to 
conjecture, though not to form a conclusion, that a heavier crop may be raised by sowing 
in drills, at twenty-seven inches distance, with the dung immediately beneath the 

plants, than in broad- cast, or in drills at twenty-one inches on a level surface; but 
whether the advantage arises from the situation in which the dung is deposited, or from 
their having a freer circulation of air, or from both these united, it remains for future 
and repeated experiments to decide. Notwithstanding this, it will be found that 
each of these methods possess peculiar advantages, and disadvantages, according to 
situations and circumstances; the reasons for which I deduce from the observations 
I have made respecting this, as well as former crops. In the first place, the one-bout 
ridges, I think preferable for early sowing, and eating off, through the winter months, 
even so late as the month of February, as they are more easily procured for food for 
cattle in deep snows; also, in situations where it is difficult to procure a sufficient 
number of experienced hoers. Those under the drill system can be more easily 
managed, and at less expence, as boys and girls may be readily taught to set out the 
plants with great regularity in very little time; but turnips, under this system, are 
liable to the inconvenience of being more apt to be injured by severe frosts, from their 
high exposure. Another 1 inconvenience I have also observed on wet and heavy lands, 
more especially with little declivity, that although there should, and possibly may, be 
a larger crop produced thereby, yet the land will Ay be so much poached by 
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8 carrying them off, that the succeeding crop of corn will be lessened, more than the 
j th extra value of the turnips will compensate. When it is attempted to raise turnips upon 
* land of this description, it will be found more advantageous to form it into ridges of 
| sufficient height, to carry off the water with ease into the water furrows, and of suf- 
„ ä ficient breadth (suppose fifteen feet) to allow a cart to pass along them freely, without 
5 | forcing the earth in, to choke up these furrows. The turnips may be sown either broad- 
«0 cas, or in drills, upon the surface of these ridges. If the land is addicted to annual 
+8 | weeds, they will be best in drills, which will expedite the hoeing; but if not, or if they 
IF be late in sowing, or if the land be subject to the grub, broad-cast will generally be 
a found to produce a more certain crop, as they can be left so near to each other at the 
first hoeing, as to admit of being thinned, and thereby gives the opportunity of taking 
be | out unhealthy plants at the subsequent hoeings ; and also, that they grow more vigour- 
i g ously between the first and second hoeings; which I attribute partly to the broad-cast 
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. plants sheltering each other more, and partly to the earth being so much loosened 
0 near the plants in the drills, when they are cleaned by the plough or ane "_ before 


the tap root has got a sufficient hold to support them. 
Run: the Board success in its endeavours to promote- the science of Agriculture h 
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. J remain, with respect, 

* | 5 N your obedient Servant, | 
WW 5 6 | W. JOBSON. 
=_ Turrelaws, | | 

bh April 5th, 1798, 


P. S. I am sorry that I have not been able to collect the information you wanted, 
respecting the short-horned breed of cattle. The queries are of such-a nature, as to 
require more time and attention than I have yet had an opportunity of bestowing on 

the subject, to give satisfactory answers to them; I shall however take them under 
consideration, and let you know when I can send them. e 0 
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VII. 


Account of Herefordshire Breeds of Sheep, Cattle, Horses, and Hogs. 
By T. A. KN IGHT, _ of Elton, near 8 


oy 


SHEEP. 


T. x common breed in my neigh bourhood, in the north-west part of the county, are 
a black-faced horned breed, with moderately fine wool, worth at present (November 
1797,) about 195. per stone, of 12+ lb.; they are much 3p by crossing with the 


South Down. 


The breed may be described as to the following particulars; namely, 
Form, something similar to the South Down, but inferior; colour, black-faced, gene- 


rally horned; flesh, superior to most in the Island; tallow, yielding on a fair medium, 
Seven pounds in a wether of 13 lb. a quarter; and this in the wethers 1 is the usual 


weight of the different quarters, and g or 10 lb. in the ewes. . 
In respect to the number kept per acre, our sheep being very properly confined to 


| barren hilly pastures, three are as many as an acre of such ground will maintain; folding 


is not in use; time of lambing in March; wool, as before noted, moderately fine. 
The price of a lean wether of 13 lb. per quarter, when fat, 18s. or 205. 
Varieties of the same breed occupy the north-west part of Herefordshire, and the 


adjoining parts of Shropshire, extending far into that county. | I do not know any 


breeder who is much celebrated, nor am I acquainted with any instances of extraor- 


dinary individuals. 


As reasons for crossing, I am of opinion that it always 1 improves, when the breeds 


are of similar kinds; and those farmers have the worst flocks who breed from rams 


_— 


on their own farms ; a sign of breeds degenerating, if not crossed. 
Our sheep feed during the summer, on the commons or barren hilly pastures; and 


the wethers, when three years old or upwards, generally find means to subsist on the 


same pastures during the winter, except in deep snows, when some hay is occasionally 
given; but they are most frequently turned into a wood or rough pasture, over-grown 
with bushes, to shift for themselves. The breed is extremely hardy. 

The ground is generally too poor for crops of cabbage, and the country t00 late-and : 
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cold in the north- west part of the county for stubble turnips. Turnip-cabbage, burnet, 
rape, not used; winter tares have been lately, with much advantage, kept; grass is 
zometimes used, but ray-grass being esteemed 1 injurious to succeeding crops of corn, 
is very seldom used. 3 

No ponds are made for hore to drink at, nor are sheep, to my knowledge, ever 
$0iled or stall-fed. | | 

Dry soils are always best for cheep; ; though it is not possible to judge from external 
appearances, whether sheep will succeed well or not. When they are kept in inclo- 
sures, I would never wish to suffer them to feed on pasture which would support 
more than four an acre, during the summer. No oil-cake is given to the wethers to 
fatten them. I think the best sized inclosures for fatting, or keeping sbeep, are small 
fields, with frequent change, as they thus feed much the best. 

As to the sort of stock kept, breeding stock, lean wethers, fatting wethers, and suck- 
ling lambs, are mixed on most farms, where sheep do not rot; but do not usually 
graze the same pastures together, except in the middle of the summer. 

Rams decline in their vigour after the age of five or six; they are never let to hire. 
' When ram-lambs are castrated, that operation is performed on them as young as 

possible. | 
1 know of no composition tis marking, not injurious to the wool, except red : 
ochre, 

Our sheep are generally put to  fatten at three or * years old; but on commons, 
chose are drafted out which are least strong, in spring and autumn. I have purchased 
veral as old as thirteen. I have observed that wethers of about 13 or 14 lb. a quarter, 
of the breed in my neighbourhood, succeed better on the most barren pastures, than 
those which are less, or larger. 

The proportion between the weight alive, and the dead fable weight, may be 
thus estimated: in a sheep of this breed under 12 lb. per quarter, the weight alive is 
more than double that of the four quarters when the sheep is cut up, particularly 
if the animal be very old; in larger OR the four en are more than half the 
weight of the living see. 11050 es 

No shepherds are kept in n | 

On some pastures, sheep, though brought on rotten, will live and thrive, but whetherthe 
liver ever becomes sound or not, I cannot say: the butcher's knife is the common cure. 
| The red-water is little known, if at all; nor has the foot-rot been observed in this 


„„ A ta ey > i re Cnc 


4. 5 


in this country. 


Account of Herefordsbire Breeds 


county, that I know of, except among a cross of the Spanish breed: I am not ac. 
quainted with any mode of curing it. The scab is very common, and cured only with 
mercury : the rickets are not known. In curing the fly, nothing more is done than 
cutting the wool very close on the affected part, and rubbing it with wood-aghes: 
the flux, hoving, and the blood, are little known; but sheep are always blooded when 
they are in high condition, in the autumn : no disease known under the name of the gall: 
salt is rarely given, and then without Judgment: ewes very een slip cheir lambs 
The annual expences on a flock of a given number of sheep must vary much, on 
account of the size of the sheep, the value of the ground, season, &c. I suspect that 
the Archenfield (fine woolled) breed, of which I shall speak in another place, are made 
to live on less food than any other in the Island. Good lambs are rarely sold; the 
produce of wool is 2 Ib. from an ewe, and g lb. from a wether, worth about 19s. per 
stone, of 12Z1Þ. ; old ewes are worth from ten to fifteen pounds a score. 
The only: stock which are folded in my neighbourhood, are Lord Bateman's, the 
North Wiltshire breed, which are in my estimation the worst breed in the whole county: 
his Lordship's farm is, however, under excellent management. I cannot say what is 


the loss in hurt to the stock by folding, reckoned per head per annum of the ewes, or 
of the lambs. In regard to the difference in the product and value of pasturage, from 


which sheep have, and have not been folded, I would observe, that sheep which are 
folded at night, must have a good pasture by day, and the Herefordshire farmers have 
too many cattle to afford them one. Cotting is used with the Archenfield breed ay; 
no plantations are formed for the sake of shelter. 
The Archenfield, or proper Herefordshire breed, are small, n and W 


eminent for the fineness of their wool, and extremely patient of hunger. Nothing 


occurs in the management of them worthy of notice, except the custom of cotting them 
during the winter. This custom would be found beneficial to ewes and lambs of 
every breed, whilst the lambs are young: they are sheared by women, each shearing 
about twenty, and once only a year. The average weight of an ewe's fleece is about 
2 lb.; of a wether, 3 lb. or more; some of the largest wethers in the southern part of the 


county will yield nearly 5 Ib. each, (and it may be questioned whether these are 


of the true Archenfield breed, ) value 25. per Ib.; no trials have been made in cloath- 
ing sheep. The wool being sold soon after shorn, it is the wool dealer's business rather 
than the farmer's, to ascertain the best means of keeping it: the oil it contains may 
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probably preserve it —_ years; the farmers suppose it always to gain x whghe, It is 
sold by the stone, of 123 lb. principally at Hereford and Ross fairs, and manufactured 
into the finest breadictodth in mixture with Spanish wool. | I 
Very little is spun or woven in the county, unless of the black wool by the poor: 
carding and combing 1s n done for hire; I am ignorant of the expence of n 
up a pack. | 
The number of sheep kept in my neighbourhood i is less than formerly, but I am un- 
| acquainted with their amount. The adjacent mountains of Wales have not had more 
than half their former stock, during the last six or seven years: no encouragement 
have been given by societies, or individuals, by premiums or otherwise, to improve the 
breed ; though some individuals have paid much attention to their improvement, and 
I think with much success; but as they always make their sheep live on very little, 
they have not increased their size: their forms often reach my ideas of perfection. 


Ide Archenfield breed require attention in winter, being very patient of hunger, but 


not of cold; at least I have found that they suffer much after dropping their lambs, if 
not protected by the cot. No other smearing is used than red ochre; or, in the 
vorth- west part of the county, the earth which has been rendered red by burning at the 
limekilns, with a little grease: it is supposed to thicken the fleece, and it protects the 
newly shorn sheep from the weather. | 
The effect of occasionally laying down: arable with to grass, is always beneficial. 
The arable lands of Herefordshire seldom lie more than two years, with clover and 
 trefoil, and ray-grass; but ray-grass is not much approved, and is supposed to be an 
exhauster ; and I believe with reason, if the ground be afterwards sown with blade- 
corn: not that I suppose this plant takes more nourishment from the ground than 
many others; but merely that, being of che same tribe of plants with the blade-corn, 
the ground does n not ce the same beneficial! Greg of crop, as wich clover and 
trefoill. 5 . = 
I am unable to state the weight of mutton that will be added to lean sheep, of a 
given age, by an acre of grass, of clover, or of turnips; the produce of an acre of 
brass or turnips being so very various, as the weather is wet or dry, and the quality 
good or bad. Much will also bes mort on the state of the weather 1 che time che | 
crop is e off. EN 
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CATTLE. 


In-the north-west part of Herefordshire, many xanga cattle are kept; but they 
are yielding rapidly, and justly, to the breed properly called the Herefordshire. Some 
branches of the Herefordshire breed suit the dairy ; but as a breed, it is most eminent 
for work and fatting. Frequent crosses are made between different families of the same 
breed, but never with the long-horned breeds. The long-horned breed i 1s much less 
patient in the yoke, and much less capable of bearing heat. 

The Herefordshire colour is a deep red, with a white face; the horn of moderate 
length; the flesh preferred by the butchers to that of the long-horned breeds; the 
quantity of tallow depending on the number of months the animal has been feeding; 
the hide very thin; the weight of oxen, upwards of thirty-five stone a quarter the 
largest; the price thirty guineas and upwards for the best oxen when half fatted; vary- 
ing according to seasons and times; price, twenty guineas about the average for good 
oxen; these in figure perfectly well calculated for beasts of labour. Calves are 
generally desired soon after Christmas; but when the dairy is much thought of, the 
end of February is early —Ä— Calves, however, which come ry always make 
the best cattle. 

The Herefordshire breeders seem unanimously agreed, that a very large cow, how- 
ever well formed and perfect in every respect, rarely produces a good ox; and they 
therefore justly disregard the weight and intrinsic value of their cows, reckoning those 
the best, which experience has taught them are best calculated to produce good oxen, 
Hence it has followed, that the Herefordshire ox is a very superior animal to the cow, 
after attaining double the weight. I do not however admit, but that this county can 

shew as beautiful cows as any in the Island; but it is the ox on which it prides itself, 
| and stands, I am confident, without a rival: for whilst I admit the merit of the Sussex 
and Devonshire breeds, I consider the Herefordshire as the first breed in the Island. 
And such is the opinion of a gentleman, who has taken much pains to make himself 
acquainted with the different breeds, and has described their merits and defects with 
equal judgment and impartiality : I mean Mr. Marshall. I have s. SEEN many $008 cows ' 
of the long-horned breeds, but never one good ox. 

The largest ox Herefordshire I believe ever produced, was 1 in — Condon INE 
two years ago. A cow was killed at Hereford about four years since, which I was 
informed weighed thirty stone a quarter. When breed are not crossed, all, who have 
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tried the experiment, assert chat the cattle become less on the same pasture. The 
Herefordshire breed is in so many hands, and has been 80 long and so generally at- 
tended to, that every part of the country affords eminent breeds, and wants at present 
no encouragement; as it is spreading rapidly in every direction. 
In describing the manner in which cattle are fed through the year, 1 would as 
that in Summer, meadows, when not mowed for hay, are depastured with the calves 
during the first year, and with milking cows and feeding oxen. The aſter-grass is ap- 
plied for the same purposes in the autumn. The upland, or rough pastures, maintain 
the young stock and labouring oxen: clover, tares, lucerne, sainfoin, and chicory, are 
never used. In winter, hay is given to the cows and yearling calves, as is straw for 
the labouring oxen and young stock, with turnips; but chaff is not used, nor are 
corn or oil-cakes, except to fatten. Cabbages, potatoes, carrots, and linseed, are 
never given; kept grass sometimes is, though but rarely: the best farmers always 
provide turnips for young stock, as well as for feeding cattle; but the young stock 
of this county is in general ill fed cpa the vim, and indeed not very well at any 
time. TR 
In proportioning each sort of . necessary choc e a uns of a given weight, 
it is hardly possible to speak with accuracy; and winters which are long and severe, 
will require much more food than mild ones of course. In spring, neither cabbages, 
vinter tares, or rape, are used; ray-grass not very uncommon in rich ground, where 
meadows do not abound; very little kept grass. 
Turnips (the only green food given during the winter,) are e always ad and carted 
off che field, little of the land bearing to be much trodden; and the effect of this 
food is, that they — n to benefit young: 0 more. than any food which has 
yet been tried, n cg 
" Herefonlddias is ruber a reqring, ee a joe Sig n, 3 no mite: _ of 
stalls are in general use: fatting beasts are usually kept cool; but I suspect moderate 
warmth in the earlier stages of e would he. found very beneficial : : Fung Sock 
are never kept warm enough. 20 
No weighing machines 3 ed asce re. a 3 3 gain or 1 
on certain sorts of food; nor is it easy to say what weight of beef will be added to a lean 
ox, by an acre of grass, of turnips, &c. or by a ton of oil - cake, as much must depend 
on the merits of the animal. Small inclosures for ſeeding cows, and MG cattle, with 
frequent change, are most certainly mne boden ol common on bo wren ar 
VOL, 11. AS; 5 
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Heifers are sent to the bull at two years and a half old; oxen which have been 
worked, are sold to be fatted at five; cows continue profitable milkers, . twelve to 
sixteen. ere E 0 Lig 

In respect to fattening an ox of a given weight, much more . on the tis 
position to fatten, than on the weight. Many of the oxen which are sold by the 
Herefordshire farmers, are half fat, but few wholly so; and never fed without much 
loss to the farmer. I am ignorant of the proportion between the weight alive, and the 
dead profitable weight; as I also am of the weight and value of the hide ; As it is 
much less than that of a long-horned beast of equal size. bag: 

Our steers are put to work at three years old, and are worked two years, generally 
in yokes; but harness has been lately tried, being approved of by some, and dis- 
approved of by others; it is, however, becoming more common, and bids fair to come 
into general use. They usually work six or eight in a team, in yokes, and plough some- 

thing less than a statute acre. In adverting to the comparative advantages and dis- 
advantages of using horses or oxen, I am of opinion, that where a farmer has a quantity 
of rough pasture, and has ground on which oxen can work without injury to it, the 
advantages are considerable, as they consume no corn and little hay, and improve in 
value annually; but unless a farm be large enough to employ a horse team, as well as 
oxen, they cannot be used with advantage; as they are not well calculated for all kinds 
of work. Oxen rarely go on hard roads at present, and are therefore very rarely 
shod; they v were formerly ds thrown down, and r not WO n in . 
shod. 

A bull usually she ws most vigour at one year old; and more energy may be 3 
in the produce, than from one full aged: they become languid at four or five, but 
generally learn to break the fences, or become wg eee at two or three; and are 
therefore usually killed at that age. e PIE | 
| The most common disease incident to cattle i is, 1 believe the dncharg of rede or 
black urine, and this is sometimes fatal. 22.40 | 
I I cannot speak with any degree of accuracy, as to the kit ee, Ws oa 
as I always change the pasture of my cows frequently, and graze the pasiture after them 
with other stock, generally horses. The quantity of milk obtained from-the best breed 
is small, perhaps about eight quarts each meal; but the quality is generally extremely 
good: the quantity used for a pound of butter or a pound of cheese, varies according 
to the nature of the pasture. The 2 of making cheese has nothing n of 


FAT - 
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imitation, there being nothing peculiar in the Herefordshire dairy management. The 
curd is not scalded, but broken, in the Cheshire manner: the soil of this county is 
not in general well adapted to cheese making. The quantity of butter produced per 
cow, is 4 or 5 Ib. a week in summer, where no cheese is made; the ** 10d. to 15, 
lately; that of cheese, 3d. the pound. 

1 do not know any article more affected by the pasture mou chem both in quantity 
and quality. I bave observed in the best Cheshire pastures, that the crested dogs- 
tail, with white clover, was the most abundant herbage. I have no reason to — 
the quality of the cheese, or its quantity, depended on the kind of plants. 

No improvements have been made in the structure of churns or cheese presses, nor 
are there any particular modes of preparing milk in my neighbourhood. 

Our calves are weaned at three months, or older, if calved early, with no food but 
grass. No trials have been made to rear them without milk ; but milk from which 

the cream has been taken, is often given. 

Concerning land being laid to grass to stock with cattle, or grass which ns 
cattle, being ploughed up: I think the quantity of tillage nearly as great as it was 20 
or go years ago, in some parts of the county, but in others, the tillage has lessened, 
and was certainly growing less, before the excessive high price of corn took place. 
Good tillage has certainly much decreased, and is now decreasing ; for whenever the 
farmer and the tythe-man quarrel (and they very often do), the former converts any 
land which will bear grass, to . an man it nenen 


"HORSES. 8 


The breed i in my en is a mixture * all 3 a all hats wad at 
home, and not purchased; the price ( 8. £ 10: or £ 12. ; sometimes F 20. or more. 
In the food and management of colts, there is nothing worthy of imitation or mention. 
The number of horses to 100 acres of arable, is five with oxen, or eight without: 
2 breeding mare may do about half the work of a horse, without injury. — 
l have never calculated the annual expence of keeping a farm horse in oats, hay, 
raw, summer food, farrier, and choeing, separately; but I consider the expence of 
each horse not to be less than 6s. a week, when they work. The cheapest, and I think 
the best 1255 for a Ws e 1 is n ern e mixed with a very e e of 
cut straw. ot meant lis 6d 
A R 2 
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The annual decrease of value in a horse, must depend on the usage the horse 
receives. One worth L 20. at six years old, probably declines about a OO a year, 
during the first six or seven years, and more afterwards, 

Three acres of very good grass land, or of clover, are sufficient forthe consumption of 
a waggon horse; but not less than five or six of such as horses are fed on in this country; 
some corn being also given. Clover is the common food, both for summer and 
winter: it is rarely cut for them in summer, but it always should be: oats and beans 
are generally given whole; but I have found that a much smaller quantity is wanted, 
when they are well ground. I do not know of any experiment having been made to 
lessen the expense of feeding, on potatoes, carrots, rutabaga, or turnips: bruised 
whyns or furze have been tried on a small scale. In a case of necessity I saw it given, 
and the horses did much better than I could have conceived possible on such food. 
We have no prevalent distempers: a cart-horse will last till about 20 years old on 
an average, when well used. Some of our best farmers keep their horses in the yard 
almost all the year. Soiling is practised, on tares frequently, and the practice gains 
ground; on clover, rarely; never on chicory, grass, or lucerne. Sainfoin vill not 
grow; it has been tried by myself and others. As dung of every kind is thrown to- 
gether, I cannot say what is the annual value of the manure made by a horse. 


HOGS. 


The breeds of hag in my W are various; hi ions the Here- 
| fordshire, and the Berkshire; the two former, large breeds; the third, less than either, 

but more compact. Crosses between the large breeds of the country, and the Chinese 
and Berkshire, have been tried, and in my opinion, with injury to the feeder and 
consumer ; for I am confident the largest animal of this species, generally speaking, 
pays the breeder best, as well as the community; for the difference between the living, 
and the dead profitable weight, is always least in the largest animal ; and therefore the 
bones in those whose forms and merits are alike, being in proportion to the living 
weight, are of course proportionably least in the largest animal. The skin is also less 
wide; and as the meat when cured has less external surface, i it is cured with less loss. 
The breed of hogs near the county-town are generally bad, n. large; but . 
of those in the north- west part of the county are extremely good. 
Hogs are much fed on clover and green vetches, an excellent hin crops om which 

have lately been raised on purpose for them: the latter crop much increasing. 
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The smaller breeds produce pigs earlier than the larger ones; the average litter from 
12 to 16 of the small breeds, and 8 to 12 of the large. The Chinese breed is the 
most prolific, bringing three litters sometimes in twelve months: much must depend on 
the quantity and quality of the food given: they are always fatted with peas. Clover, 
grass, and milk whey (of course), much used in summer; lucerne, chicory, and parsley, 
are unknown. In winter, pease and; some beans, with a few boiled turnips, and 


potatoes, both raw and boiled, are given them, with rie cabbage, 
carrots, and rutabaga, are not grown. It is to be observed, that few beans are raised 


in this county, but large quantities might, and gught to be planted. 

Clover is rarely, or never depastüred with hogs solely, so that it is difficult to say 
Vbat quantity an acre would carry. Trials have been made on soiling hogs with green 
tares, ar.d with the greatest possible success. They should never be put to fatten when 
lean: one in a good condition, which when fat will weigh 20 score, will eat six or 
even bughels of pease. I know of no difference observed in _ from the yy 25 
of the straw given for litter. I always use bean halm. | 
As to the weight of pork gained in fatting, by giving a quarter of pease or beans, 
20 bushels of potatoes, &c.; much must depend on the size and breed of the hog. 
Judging from the value before and after fed, I suppose a Winchester bushel of pease 
vill add about g or 10 lb. to the weight of a good hog of 20 score; perhaps something 
more on a larger, and I suspect a good deal less on one of a small size. 

Winter- wash is not heated to be given them, nor have trials, that I know of, been 
made on keeping their food, purposely, till sour. Brewers' grains are preserved for 
use, by mixing them with a quantity of sour wash, sufficient to n their e 
Hogs of different sizes should never be confined or fed together. 

As small hogs sold last year, the product of a good sow was worth 4 30. per annum, 
at the time of weaning: at present, it may be worth about a third of that sum. 1 
cannot say what quantity, nor estimate the value of manure, a sow will make in a 
year. Almost every farmer has to calculate the RO . n his . en sos, in 

his corn and orchards. i} 
| No instances of extrac abs individuals 1. come 1. my own kan. | 
As to the stock of pigs/that one flail will feed by the. corn that is turned out of the 
| damin the straw, . never trust 00 . — J should think a "—_ 

one would fare ill. 10 7 


I have never C060 
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The W of proportion between the live and dead weight of fat hogs of dif- 

ferent sizes, is least where the animal is largest; but I do not know the enen in 
any size: it is certainly much less than in any other animal. 

No trials have been made in tanning and using their hides, except when they die by 


accident or disease; nor do I believe any trials have been made in RY them in the 
manner of sheep folding. Stef 


HINTS ON CRAZING, 
In Answer to Mr. Parez's Queries. : 

The dolls of Herefordshire are extremely various, but the prevailing kind is a RY 
tenacious loam on the surface, and a subsoil nearly similar, but of greater Strength and 
tenacity, with a small portion of calcareous earth, in many instances. On the higher 
grounds, the soils are more light in quality, and shallower; on sand stone, or lime. 
stone: the latter calcined is used on all kinds, and with success; but it has (as far 
as I have had opportunities of observing,) the least We" effect .on wet _ and 
on those which rest on limestone basis. T 

From the nature of its soils, Herefordshire toes more from excess of moisture, 
than from drought, except in the ryeland (southern) parts. The wheat is in conse- 
quence generally sown on small ridges, each forming a segment of about 4 of a circle, 
or something less. The ridges are formed with more neatness than I have ever cen 
in any other county. This praise is not, however, due to every part of the county; nor 
to all the farmers in any part. From the impervious nature of the subsoil, many sur- 
face drains are wanted, and usually made. There is, I believe, nothing peculiarly 
deserving notice in the manner of applying covered drains. In my own practice, I | 
have first tried the ground by boring, and then have cut my drains across the higher 
ground, from which the moisture came, putting the drains so near, that the top of the 
lower, lay one foot higher than the bottom of the one immediately above; and boring 
nine or ten feet deep every seven yards in the bottom of the drain, to open a commu- 
nication with any spring which may lie beneath, When the field is nearly flat, the 
drains are few and distant; but where the descent is rapid, numerous drains are neces- 
sary. A yard is the usual depth, but I have generally sunk a little deeper, filling the 
| drains one-third with pebbles and broken stones. When the ground has n ow" 
level, I have often drained several acres effectually by one drain. 

Lime and dung are usually put at once on the summer * but 1 think the 2 
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is better put on with turnips, and lime with pease, (to which it is always in the bighest 
degree beneficial,) or with wheat. With, the latter crop, I think dung should never 
be put, unless it has been mixed and well incorporated with earth in the preceding 
summer; for it is apt to remain in . which some roots are over fed and thrown 
down, whilst others are starv en. | 

The same pasture can rarely employed, ak 1 advantage, in amin ail. 
ſerent kinds of stock; bullocks requiring herbage of some length, and sheep preferring 
that which is close and very short. The best food for bullocks is always, I imagine, 
afforded by a deep rich loam; but the best feeding ground I have seen for sheep, is of 
a more dry and sandy, though rich kind. 1182 
The herbage of some fields 1 possess, which are tab bn 3 e is 

formed almost entirely of the crested dogs-tail and ray-grass, with a moderate 
quantity of white clover. Cows do not afford a large quantity of milk, nor of rich 
quality, though the herbage is very similar (as to the kinds of plants), to that of some 
excellent pasture I have examined in Cheshire; in * however, the . did 
not so much abound. „ bas ab 

I apprehend, that as 3 * if grass or akin, Pune Sink more on the 
nature of the soil which furnishes it, than on the species of plant: the herbage of the 
pastures adjoining, if equally dry, is usually formed of the same n of n what- 
ever the different excellence of the soils. it 

The adjoining: meadows or pastures will, I n eas WO out the best 
grasses; to the seeds of which white clover at least should certainly be added. From a 
small quantity of grass seeds J collected last year, I think that a sufficient quantity to 
so an acre. with any one species of grass, may be collected by women and children 
for less than 10s. ; and a judicious mixture of these, would certainly afford a better 
herbage than the assemblage of the seeds of weeds collected from hay. Ground is 
rarely in so good a state to so] are ue seeds, as after it has borne a crop of turnips, 
which have been n. 4 and ee off, and the. n pang before 
Christmas. NT REN | 

When ue, lint all RE ry is I tins len Fan with Fore to 05 : 
farmer and to the community. If a young growing animal be kept poor during one 
part only of the year, it will scarcely ever thrive well during the remainder; and when 
ill fed, will never attain its proper size and proportion: the quantity of offal will in 
consequence be greater in proportion to its ze. When a pasture is bitten extremely 
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2 on the size of the animal. When at grass, it is im 2085 
each cow consumes in the pasture ; but in the house, the same quantity of hay is given 
to the smallest and to the largest cow, or ox; and it frequently — oy an _ 
cow keeps itself in the best condition. The quantity of for 


less, in proportion to the weight of the animal, provided its form be equally perfect, 
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close, it does not spring again immediately; and hence the greater injury of geese and 
sheep on young grass in the spring, than of those animals which do not bite 80 close. 
Herefordshire is rather a rearing than a feeding un ; {Se little uy ny or Stray, 
and turnips, are given to oxen when in the house. e e 
Many turnips are raised, and some are many given to ewes and lambs in the 


spring; but the Archenfield sheep being a small sized animal, and being extremely 
patient of hunger, subsist on the pastures on which the larger stock have fed during 


the summer, with the assistance of a little pease halm in the cot at night. The turnips 
are usually kept for the oxen which are to be ey in an RE * or are 


given to the calves and young cattle. eee eee eee HEH 


I had a cow-pasture nearly covered with aa which had been cut with the 
scythe twice or three times every year, without appearing to have suffered any dimi- 
nution; on the contrary, I thought they increased; but by mowing the ground for 


hay three years, they totally disappeared. Rushes are always i in this country produced 


by surface water, and removed by taking that away, and frequently mowing them. 


Thistles in tillage are most troublesome weeds, and it appears almost impossible to 


destroy them: they are much weakened, and in part destroyed, by a crop of turnips 


properly hoed, sucoeeded by beans drilled in alternate narrow and wide rows; the 
former standing on narrow ridges about eighteen inches apart, leaving a space of three 
or four feet between them, and the next rows for the plough. Tue hand hoe during 


* 


the whole summer must be constantly einployed to destroy those weeds which estape 


the plough in the wider intervals, and the horse hoe in the narrow. The whole ex. 
pence does not exceed a guinea an acre, hen the ground is thoroughly worked, and 
kept clean from weeds, and the Lara is _ as u wi it . the 


whole surface of the grounſec. es Has, 2 0 


1 have never been able to ü that * Ae to becom the all 
ble to ascertain what 


tainly not in proportion to their bulk; and therefore eee. — 
to the farmer, or at least to the grazier; and as the quantity of offal necessarity beco! 


the largest animal is the most profitable to the consumer: because the size of the 


\ 


= — 


of Sheep, Cattle, Horses, and Hogs. | 185 


bebe vil * course be in proportion to the weight of the living animal, and the weight 
of the four quarters, IRENE: with the living ede will ee de _ in the 
least animal. R 
Breeding in and in, has been little practised in Hereforduhire ; but all who have 
tried it, agree that the young stock decreased rapidly in size on the same pasture, but 
that they discovered no other ill or good effect. I am informed from authority, which 
I believe I can safely trust, that the late Mr. Prinsep, having maintained the contrary 
opinion during a great many years, confessed at the end of his life, that his cattle had 
decreased in size, in spite of all his endeavours to prevent it, by keeping his young 
stock, well. As the animal decreases in size, it may reasonably be expected that it will 
decrease in vigour and activity; but how far its becoming more lethargic will make it 
feed, or live on less, has not been ascertained. A dull heavy eye is, by the dealers in 
oxen, esteemed an extremely bad point: they, on the contrary, wish to see the eye and 
countenance brisk and lively; and say, that an ox with a “ cloudy eye” rarely fattens 
well. I have however not the smallest doubt, but, that very beautiful animals will be 
obtained by breeding in and in, for the following reasons: the young animal comes 
into the world on a small scale, but by keeping it fat from the first moment of its 
existence, it is made to attain a greater size than Nature intended, and its weight will ; 
in consequence be very great in proportion to the size of its bones. But this is far from 
proving that the practice is eligible, though it may afford one man an opportunity of 
selling a few animals at an enormous price. It is well known that those gentlemen 
who have followed the system of breeding in and in, have spared no expence in feed- 
ing cheir young stock; their breed ought, in consequence, to have attained a larger 
die; but they are much less, and (if I may judge from the few I have seen from some 
of the first stocks,) they carry less fat on their best points, than the Herefordshire cattle | 
do, which from one: year old, are generally maintained during the winter with straw, 
and are very moderately kept during the summer. Some of Mr. Fowler's breed, of 
| Rollright, have migrated. into the borders of Hereſordsbire, but they are not approved 
of by the farmers; some of whom attending the sale, declared that they would not have 
accepted the whole stock, had it been -offered them, on condition of retaining the 
| breed. In another animal (che dog), I have had an opportunity of observing the effects ; 
of breeding in and in: ; the breed has become less in size, but not less keen or active; 
and by crossing again with a breed of no larger size, it has attained its former weight. : 
Some experiments of crossing the breeds of plants, have thoroughly ies me, 
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that in the vegetable, as well as animal world, the offspring of a male and female not 
related, will possess more strength and vigour, than when they are both of one family, 
I do not, however, think that crossing dissimilar breeds of cattle has ever a. good 
effect : the breeds mix, without assimilating. When the long-horned breed of cattle 
has been crossed with the Herefordshire, some of the offspring have followed one breed, 


and some the other, and some presented an awkward mixture of both. 


A change of pasture of the same quality produces, to a very great extent, a greater 
accumulation of fat. Over-fatting stock, is both a disadvantage to the grazier, and 


an injury to the community. 


In regard“ to sheep being more . valuable as stock for pasture lands, than e 
or most profitable to the grazier, and advantageous to the community, by raising more 
flesh on a given quantity of pasture land in a given time, independent of their growing 
wool,” much will depend on the kind of pasture. If it afford long coarse grass, it 
will certainly pay much more to the farmer and the community, by rearing cattle : but 
if the grass it affords be very short and fine, sheep will be the most advantageous 
stock. Small animals, however, taking the creation throughout, will be generally 


found to consume more, according to their weight, than large ones; and where the 


pasture will maintain a large animal, it will, I think, rarely pay the farmer to depasture 


it with a small one, unless it be of a better breed. A heifer of the best Herefordshire 


breed, will become extremely fat at 20 months old, and will weigh, deducting the offal, 
380 lb. I do not believe that three sheep, weighing 20lb, a quarter, ever were, or will 


be, reared on the same weight of food. The wool of the sheep must be put into the 


scale, but the hide of the cow is of much more value than the skins of the sheep. Catile 


will also fatten on land of much worse quality, than _— ; at least than uy Sheep 1 


have seen, though they will require grass of greater length. 1 70 04 
No means of making accidental varieties permanent, either in the N or vege- 
table world, are (or probably ever will be) known. Attention to breed from the vent, 


appears all that is necessary, or can be done. 


The disposition to fatten in the sheep, in the north-west An is in . 10 


the fineness of the wool ; ; but I do not know that it is so amongst the Archenfield 


breed. A sheep whose wool is close and fine, appears to me to possess many advan- 


tages: less is drawn from the body of the animal to support a light fine fleece, than a 


coarse heavy one of the same value. A long coarse fleece admits the rain readily, and 
is apt to divide in the middle of the back, admitting the water to the skin; it also imbibes 
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a large weight of water, which must incommode an animal already loaded with a 
weight of wool. The fine close fleece of the Archenfield sheep, with much difficulty 
admits the water, when the animal is placed up to its neck in water to be washed, and 
it is never wet through by rain. From its close impervious texture, the rain only lodges 
on its outside, and is almost entirely parted with, by the sheep simply shaking itself; 
a fine close fleece is much more warm, and at the same time more light; and agree- 
able to this theory, I am confident no breed of sheep in the Island will subsist on $0 
small a portion of food, as the Archenfield, or Herefordshire Ryeland. Larger sheep, 
as feeding stock merely, are I believe much more profitable; and I have not the least 
doubt, but that large sheep with very fine wool, ey: and will be produced at no 
distant period, | 

Little attention has in general been paid to the i improvement of wool, the farmer 
merely selecting one of the best of his own lambs, as a ram. Some crosses have lately 
been made with the Spanish, but the produce I have seen are ugly (as they must be, if 
like the Spanish,) and are, I am informed, subject to the foot-rot. Some crosses have also 
been made between the Archenfield breed, and Mr. Bakewell's, by which the wool is 
of course much injured as to fineness, but is, as well as the carcass, increased in 
weight; and where cattle are not reared, they are, I think, a good kind of sheep. A 


few of Mr. Bakewell's breed unmixed are in the county ; but large fat mutton does | 


not appear to Suit our * for the butchers en chat they cannot sell it at 
any price. 1 

In the best stocks, the weight of te oxen is from 25 to 35 stone (12 lb.) and up- 
wards, a quarter: an Archenfield wether sheep from "ws to 18 lb. a quarter, young 
between 3 and 4 Ib. of wool, worth 28. per lb. 
For the qualities desirable in an Herefordehire ox, I wish to refer to Mr. Marsball's 
Rural Economy of Gloucestershire, Vol. II. p. 245, and Vol. I. p. 226. I have 
nothing to add to his description, except that the root of the tail should be broad, 
to prevent the cavities which appear at the nache in the Lincolnshire breed, and 
Holderness ; and that the root of che tail should contain some fat, when the animal is 
not in high condition. The coat should not only be © bright and silky,” but the hair 
should be short, and not waved, as in the long-horned breeds, I know no particular 
marks that constitute a good breed of the Archenfield sheep for feeding, which can in 
any exclusive degree be said to belong to them. The forms of many of them are very 
beautiful ; * are without horns, and white faced, low and broad, and contain more 

1 B b 2 


188 Account of Herefordsbire Breeds 7 


weight in the same compass than any breed I have seen (except the new Leicester). 
As a stock, where sheep are the principal objects of the farmers' attention, and where 
his ground is capable of maintaining a large breed, I should not recommend them; 
but where cattle are, as in this country, the farmer's first object, and where the sheep 
are compelled to seek subsistence on the fallows and stubbles in the summer, and on 


the scanty remains of herbage the cattle have left in winter, I believe no breed in the 


Island will be found so profitable as the Archenfield. Some gentlemen have introduced 
the new Leicester (Mr. Bakewell's) breed, and they assert that the profits from those 


are greater; but I have only seen them in pastures where a large ox might have sub- 
sisted, and there, though I readily admit they pay more than the Archenfield or any 


small breed, I cannot admit that they pay for the herbage they consume. The fleece 
of an Archenfield, and of a new Leicester sheep, (it is admitted by the advocates for 
the latter breed,) are nearly equal, though the latter is twice the weight. The new 
Leicester acquire a larger weight in a given time, than the Archenfield, and on a rich 
pasture they will certainly bring into the market a much greater weight of flesh per 
acre; but if the sheep is to continue, what I apprehend Nature meant it, a mountain 
animal, and to feed on those pastures which will not support larger stock, nor indeed 
any other kind of stock, I have no doubt that the new Leicester will be found a less 


valuable variety than the Herefordshire, whenever the experiment is fairly tried. A 
pasture which is worth 75. or 85. an acre, is as gaod as the Archenfield sheep ever 
requires; and I have not the smallest doubt that three acres of land of this kind, will 


bring into the market a much greater value of wool, (with as much mutton) than 
an acre worth gos. will do with the new Leicester, and on land of this value alone; 
I have as yet seen them kept in any county. 


Neither the Herefordshire breed of cattle or sheep are hable,. in any ee 
degree, to any particular disorder, that I know of. | 1 

Every small animal consumes more according to its weight, than a large one. The 
mouse will probably consume its weight ten times, in the same number of days that 
an ox would require to consume his weight once ; and an ox would probably do it 


in proportionably less time than an elephant. I have not been able to discover 


that a small Welch ox required much less hay, than a large Herefordshire one, during 


| a winter; and I therefore conclude, that the largest animal the pasture can support, 


will always pay the farmer and the community best; particularly in those kinds to 


which preserved food is carried in the winter. There are, however, many districts in 


\ 
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which the want of water, of natural pasture, and of inclosures, must render sheep a 
more eligible stock than oxen; but where the ground is equally capable of affording 
food to cattle and sheep, I am confident that the least animal should be the second 
object of the farmer's attention, and that each species should be as large as the length 
of herbage will support. Two years ago, I had some yearling heifers which were per- 
fectly fat on ground not worth more than gs. an acre, and on which I never have seen 
a sheep half ſed, the grass 1 of very bad quality. 


Anotber Letter from the same Gentleman, 
oN THE SIZE OF ANIMALS. 


Dias Stay 05 dt bs 
I should sooner have sent you my objections to the statement contained in Mt. 
Culley's letter, which I received from you, but I wished, before I wrote, to know 
whether the experience and observations. of some very eminent breeders in this county, 
agreed with my own. As. J expected, I found that they had drawn conclusions in 
direct opposition to most of Mr. Culley's. Looking at their oxen of different sizes, but 
of the same age, I asked, what was the difference in the weight of food consumed by 
the largest and the least, in twenty-four hours ? I put this question to several different 
breeders, in different places, and they all unanimously agreed, that the same quantity 
of food was given to the smallest and the largest beast of the same age, and that the 
largest, even when not master of the same fold, often kept itself in the best condition; 
and that every thing depended on the disposition to fatien, and very little on the size 
of the animal. In my own stock, I can assert that this is precisely the case, and I think 
almost every breeder in the county of Hereford will declare that it is so, in his. Mr. 
Culley's observation; therefore, that. cattle generally consume in proportion to their 
weight, is not applicable to the catile of this county; nor; I suspeet, to that of any 
oher.; at the same time I admit, that a hundred large -cattle will generally consume 
more than a hundred small ones; but by no means in proportion to their weight. 

Mr. Culley's second statement is, that. small animals are generally worth more per 
stone, than large ones, when fat. apprehend directly. the reverse of this to be true, 
taking the animal as. it stands in the stall, or pasture; but if. the butcher buys the pro- 
table parts (as they are called) only, receiving the offal into his bargain, he will most 
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certainly give more for two cows of twelve stone each a quarter, than for one of twenty 


four, and the reason is extremely obvious. The offal is of more value, and the hides 


alone, if equally thick, (and the strength of the hide does not at all depend on the size 
of the animal) will be nearly as 17 to 12. The difference between the weight of 
animals, when living, and of the four quarters, when dead, is always in an inverse pro. 
portion to their size, when their forms and merits are equal; but the bones will then be 
in proportion to the living weight, and therefore small animals must be in this case 
most disadvantageous to the consumer. Any man who possesses the least sensation 
in his fingers, will readily perceive, by handling the cows or oxen of the Holderness, or 
Lincolnshire breeds, that their hard brawny flesh must be of inferior value to that of 
many smaller breeds; but I believe Mr. Culley can not point out any breed at present, 


of any size, whose flesh will sell at a higher, if as high a price, in Smithfield, as that of 


the large Herefordshire blood ox. When meat is cured for future use, there is always 
less waste in that of large, than of small animals, as it necessarily presents a less 


external surface: this is in a particular manner applicable to hogs. 


A third statement is, that small animals are generally of a hardier nature. If Mr. 
Culley means merely that they will subsist on shorter herbage, he 1s certainly right. 


A large animal, though precisely in the same form as a small one, necessarily requires 


more hours of rest. It does not stoop for a mouthful of grass, nor remove itself 
from one place to another in search of it, without greater labour; for, supposing an 
ox which weighs thirty-six stone a quarter, to be as strong again as one of eighteen, 
it will still be (relative to itself) a much weaker animal. Its head and neck will be just 


as heavy again, and by their greater length, the weight will recede farther from the 


centre of motion in the shoulders; and in consequence, will increase in power, in pro- 


portion to the distance, like that on the beam of the steelyard. The same remark 


may be applied to every limb of the large animal. But in the stall or fold, where oxen 
are usually fed, these disadvantages vanish entirely, because they here receive their 


food vithout the labour of searching for it; and if the necessity of a better pasture, 


does not arise from the larger animal's consuming considerably more, but from its 
inferior power of collecting food, it follows, that it will afford the men 1 9 
flesh, with the smallest consumption of grass. | . 
Mr. Culley's fourth and last position, stands on better han thay abe of the 
preceding ; but I doubt whether this, in its whole extent, be strictly tenable. The foot 


ol an ox of thirty-six stone a quarter, is necessarily less wide in proportion to the weight 
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of the animal, than, that one of eighteen, equally well made; for the weight increases 
in cubes, and the width of the foot in squares only: but the question is, whether the 
feet and mouths of the two small animals, will not injure the herbage more than that of 
one large one? Small sheep do not poach the ground at all; yet I think a score of these, 
weighing a ton in the aggregate, will do more injury to a rich pasture in forty-eight 
hours, than one ox of the same weight will in a week. Cows and oxen are, or ought to 
be, kept in the stall and fold, when the ground is wet during the winter, and liable to 
injury from treading; and in the summer, vhen moderately dry, it receives no injury 
from the weight of the heaviest animal. I have heard that one of the great excellencies 
of the improved breed of Mr. Bakewell, was that of having the unprofitable parts, such 
as the bone below the Knee, and the foot, extremely small. If his cattle possess this 
excellence in any very extraordinary degree, their weight, according the width of their 
feet, will be as great as in the larger breeds; and they will consequently poach the 
ground just as deep. For dairy stock, where the weight of flesh is a secondary con- 
sideration, I will agree with Mr. Culley in the advantages of small cows ;. they give 
nearly as much milk, individually, as large ones, and will collect their subsistence from 
| thorter herbage, and with less injury to the ground; but where the weight and value 
of the flesh is the object of the breeder's pursuit, I am thoroughly confident that the 
largest animal, his pasture is calculated to support, will be found most advantageous 
to "ny bros and to the enn, i He 
1 am, Kc. 


THOMAS ANDREW KNIGHT. 


___ Blog 
March 318t. 1798. 


5 vin wat — - 
Ed . — — 


= . > EST, Hen none ID og * + 
= ES — Fr. 7 3 —_* : — —— _ TER. 22 2 — — EE — 
r non — -— —.— a > DS _—_—_— ® — — — — _ CO — — — — = 4 
— . . Eee RES RITES — 27 > 5 — — — — — — — rr gr ee + r * 
— — OS —— 2 — oy —— — - 
2 has —7 h n hoe - —_ _ — — — — 3 Dp ICIS - * us 


— — 
3 = 
2 3 — — — 
etl. — wa 
— > — - — — 


— 


— 2 —— 2 rr 7 TIE — — - — ; - — — * 8 - 
ISS ⁵². ß A Ter RS 
. ——. ——. .. En ey oh 


r — 


— 


S 
— * — 22 > 


cr x: - 
2c 5 Fs as 
— — 2 9 — 


— 
2 


r p 


conn ou Jr own 
_ — 
— Ee Eg 
— CEOS TED 


Sheep which I have had, I much prefer the Gloucexter, 
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VIII. 
Experiments on Fatting Sbeep. 
Bowlney, 5th April. 


Ta: latter end of April, 1796, I bought 12 sheep at L g. 38. each; the beginning of 
June, bought 20 at C g. each; these were sold the March following: the latter end of 
July, bought 10 more at FL 2. 14s. 6d. each; these were sold the Christmas following: 
the 42 sbeep when sold, averaged at C 7. 145. each; in April, 1797, bought 24 at 
{ 3. 10s. each, which were sold the next Christmas at £7. 128. each. This last year 
I had 27 at Lg. each, part of which was sold at Christmas, the others last week; 
the whole 6f those averaged at Z 6. 18s. each; and what is rather extraordinary, I 


never lost one, nor sold one for less than 4 5. I assure you they have "paid me 


wonderfully well. e ä | ; + 

The sort of sheep I had the first year, was 22 poled Gloucesterchire, and v 20 horned 
Wiltshire ; the age of the former was 6-tooths, which is four years old; the 
horned sheep was one year younger: they had nothing but grass till the middle of 


October; they were then fed with oil-cake and beans mixed together, but I cannot say 


exactly what quantity, but I remember it came to about one shilling per head a week, 
besides hay and turnips : the weight of the sheep I do not know, as the greater part of 


them were killed in London and its neighbourhood. The 10 sheep that were sold at 


Christmas, were not so large as the others, neither were they so long feeding: my 


salesman was informed, that those weighed about 19 stone a sheep, 8 lb. to the stone; 


the others not less than 24 stone the average, as I was in town at that time, and saw 
the weight of several of them: the next year sheep were all of the Gloucestershire 
breed, fed in the same way as the others, but were only ten weeks on corn and oil-cake; 
and I can take upon me to say, that the corn and cake did not cost me more than 10s. 
per head; and from the best information I could get as to the weight, should suppose 


they averaged at about 24 stone; were all 6-tooth sheep. The last years were of the 


same breed, and the same age, except one, which was a Berkshire sheep, and only a 
4 tooth, which weighed 23 stone 7 Ib. which is the greatest weight I ever heard of, for 
that sort of sheep: these were fed in the same way as the others, and were not more 


than ten weeks on corn and oil-cake; and as to weight, rather exceeded any I had 


before, but was not $0 fortunate to go to so good markets; but of the three sorts of 


E. GREEN. 
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IX, 


Copy of a Letter from Mr. CMP BELL, at Fort Marlborough, with an Account of 
various Seeds sent by bim, by the Queen Indiaman. 


Six, 


Sixck 1 had the honour to address you last, I have, in my travels and i inquiries on 


this coast, kept in view my purpose of communicating any information 1 in my power 


to the Board of Agriculture. 
Yet, whilst I have met with much matter of philosophic speculation, I cannot bons 
of any acquisition which can add to the sum of practical knowledge, or tend to the 


advancement of the arts of life. The rude, and almost instinctive essays of an infant 


people, cannot be expected to yield information to the economicks of polished nations. 


My effort thus limited, I direct my attention to the design I formerly projected, — 
that of transferring the useful trees and plants of this island, to our West Indian 
colonies, and the continent of America. Aided by your influence, I cannot permit 


myself to doubt of i its ultimate accomplishment. 


The advantages to be derived from such an undertaking, may be nn and 


anticipated; and, in the certainty of your giving energy to my endeavours, I have 

lately engaged myself in curing such seeds as I think, from my local knowledge, most 

interesting. If this operation can be well effected, it will secure, at least a probability 
of their vegetating in every latitude betwixt the tropics. 

But failure will not baffle me should the first efforts be successless, every con- 
veyance will present to your Board, parcels of such as the season may afford, with 
frequent duplicates. In the distribution of them, your ample sources of information 
will determine; and I am convinced they will not be confined to our colonies alone, 
but diffused with an equal hand throughout the world. f 
Tbose which go by the Queen are, the cordage palm; the caminium; the copaya, 
or oil- nut of the Malays; the teak; the soy bean, of Japan; and the catupa, a delicate 
fruit lately discovered. At intervals, I hope to supply the desiderata of Bryan 
Edwards's catalogue of the Hortus Eastensis; Hist. Jamai. 
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1 The adjoined catalogue contains short notices and references to works in which 
|. these plants are amply treated of. 
| : Wich my most respectful regards for the President and Society, 
i} 5 I remain, &c. 
CHARLES CAMPBELL. 
Fort Marlborough, 
17th May, 1798. 


Feeiwi of Seeds sent in the Queen Indiaman. 


Saguerus ebrius ; wine, Sago, and cordage palm. 

This very useful tree has not been accurately described by any modern botanist; it 
bears considerable affinity to the Cleophora of Gzrtner; but I wave botanical 
minutie, as superfluous in this place. It is the Anou of Mr. Marsden's excellent 
volume; the Palma indica vineria Secunda Saguerus sive Gomutus dictus, of 
Rumphius Herb. Amboin. Vol. I. p. 57. Tab. XIII. 

Its domestic uses are so very various, that I cannot too strenuously recommend 
its culture. The wine which exudes from its racemus, affords a good sugar: “ the 
filaments which envelope the trunk are twisted into cable, far surpassing those of coyar; 
and indeed seem the most incorruptible vegetable material in nature: the cloth-like 
substance found about the origin of the footstalks of the leaves, is used in caulking, 
and tolerably supplies the place of oakxum. In times of scarcity the pith yields, by 
very simple management, a sago, less in quantity indeed, and not so delicate as that of 

the sagus farinifera, but not despicable. To dwell upon its many properties were 
tedious; I therefore refer to Rumphius de Usu Sagueri Arboris, where, amid much 
imbecile prolixity, e every necessary information will be found. | 
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I Is can confirm his observation, that it affects shady humid valleys, where the soil 18 
'F very moist, and mingled with stony concretions. 


Copaya Oleosa Pangium ; Herb. Amboin. Vol. II. p. 189. Tab. LIX. 
This tree is of the class Diœcia, and, as far as I know, has not as yet been assigned 
its place in the system: Rumphius never saw its flowers. It stands i in my catalogue 


# 5 among the new genera. I may be mistaken. | TY 
n | It is also a tree of much domestic utility. The oil which FR kernel of the nuts 
N ypi.eield, is delicate; for the process of obtaining it I again refer to Rumphius, f remarking 
q E. And by distillation, a spirit similar to arrack. | | 

* + The oil is extracted either by pressure, or by infusing the kernels i in warm vater, and ckimming | 


. it off from the surface. 
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only, that the farina of the kernel, containing before preparation a noxious matter, is a 
dubious food, and little used as such coil the Malays themselves. It is hardy, and no 
choice in its soil. \ | 

Camirium Cordifolium, Cavin Cent. Tab. cxxv. 10 2. 

Camirium, Rumph. Amboin. Vol. II. Tab. LVIII. 

Carneeling, or Boa Cray, Marsden's Hist. of Sumatra. 

This nut, and the expressed oil obtained from it by pressure, is in much culinary 
use among the Malays; the latter, some time ago, was fashionable as a salad oil in 
Calcutta, to which side of India it is, I believe, exotic. 

This tree is hardy, and sustains the cold of the hilly parts of this country, where che 
cocoa nut will not live, or if it exists, becomes abortive. | 

In the central district of Corinthia, situated beyond the vast Alps which divide this 
island in a north-west and south-east direction, I found it the only resource of the 
aboriginal inhabitants, both as a grateful addition to their simple fare, and a substitute 
for oil in lighting their houses. The kernels were beat into a paste, spread over a bit 
of rag, and that again wrapped round a voy of split bamboo, SO as to > form a very 
imple candle.® 
The thermometer in these regions stood at * degrees, Fakrenkckt's scale, in the 
morning; a difference of 17 degrees from the medium temperature of the plains. 

Its soil is a yellow clay, covered with a slight coat of black mould. 

Tectona grandis, the Teak. NT 

This valuable timber 7 is not indigenous to Sumatra, although frequent i in Java; I 
am, however, endeavouring to naturalize it. Dr. Roxburgh, of Calcutta, has been 
uncommonly successful in introducing it from the Coromandel coast to Bengal. The 
seeds I now transmit, are part of a parcel received from him a few weeks ago. 

Their culture is simple: in tropic climates, they should be sown about the com- 
mencement of the periodical rains; any land will answer, that is not subject to be 


„This tree is the Aleurites of Forster. The nuts : are und 3 in the South- Sea islands for candles; 
the kernels being fixed upon a skewer, which pierces them through: the upper one is lighted ; this 
burns with a clear flame for some minutes, and sets fire to the second, before it is consumed ; when 
the second is well lighted, the candle is snuffed by breaking off the first, if it has not before dropped 
down, by the fire having burned through the substance of the skewer that supports it. 

+ As ship timber, the Teak is far superior to the oak for easy workmanship, and is much more 
durable, A Teak $hip will run three, four, or five times as long as an oak one, without mane 

repair, 


De 


„ 


196 3 East Indian Correspondence. 


inundated. At about four inches high, they should be planted out in the place where 
they are to remain till they attain their utmost growth. In Bengal they have thriven 


so well as to measure from three to four feet in circumference, at the age of ten years, 


I perceive that there is a specimen of it in the Hortus Eastensis, 1 in the Liguanea 


mountains. Bryan Edwards's Hist. 


- 


Dolichos Soja, the Soy Bean. 
This pulse is exotic to the West coast, and seems to have been imported by the 


Chinese colonists. 


It is little cultivated here; and never, I billevs; with a view to pace. the 


condiment from it. 


Much of the sauce sold in Europe, under the name of Japan Soy, is manufactured 
at Batavia, by a very simple process. Satisfactory information will, I believe, be 


found respecting this, in Kempfer's Amaenitates, a work I regret the want of. 


Catapa racemosa. 

Of this tree I can give little account; it is yet but obscurely en to me, andi 
am villing to reckon it among my embrio discoveries. 

The fruit is fricoccus; grows in a raceme; the seeds covered with a flesh coloured 
pulp of great delicacy, combining the raciness of the grape with the ene of the 


peach stone. 


I had hopes of being able, by this conveyance, to N the seed af; bend or 
Ladding rice, to our West Indian colonies, where I understand it is still a Uenoeratum ; 
the backwardness of this harvest has disappointed me. 

I close this, congratulating my country on the probable result of: your associated 
labours for the welfare of mankind: in their beneficent consequences, they will be 
remembered, when empires shall have passed away, and Time, in his annihilating 
progress, will only give to them stability. | 
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X. 


ried of Pepuriments i in cultivating Rice, brought by Sir Jene Muxnrav from 
India. Bythe Right Hon. Sir Joszen Banxs, Bart. K. B. and P. R. 8. 


My Lond, 


As 1 conceive the introduction of new esculent vegetables, a matter of material 
importance to the. agricultural interest of this country, and that even an unsuccessful 
experiment on this subject may be, though not perhaps fitting for publication, a 
proper document to be lodged in the archives of the Board of Agriculture, I take 
the liberty of submitting the following remarks to your Lordship's better judgment. 
The dry, or mountain rice, which I received last year from the Board of Agriculture 
for trial, had been procured at some considerable expense by Sir John Murray, from 
the neighbourhood of Serinagur, a city in India, situated at the foot of Mount Imaus, 
where snow lies till late in the spring; and where the climate has been supposed to 
resemble that of England, sufficiently to make it probable, that the vegetable produc. 
tions of the one, would equally succeed in the other country; 1 consider it as a duty 
owing to the patriotic exertions of Sir John, to give your Lordsbip and the Board, 
zome account of the result of the trial of it, made "7 me at Spring Grove, near 
_ Hounslow, in Middlesex. | 
[t was not till near the end of May, when the samples, being of six sorts, were deli- 
vered out by the Board, and they were sown immediately, on the 215t day of that 
month, on six small beds in a garden, under the shelter of a pale, in a south exposure. 
The grains were sown very thin, in order chat the progress of their vegetation might 
be the better noted; in a very few days they appeared above ground. The season being 
| warm, with a moderate supply of rain, it was seldom necessary to water them; 
however, when they appeared to flag, which generally happened after three or r four ay 
5 had taken place, they were well sprinkled with a watering pot. 5 
In less than a month they had grown several inches high; each sort had e 
an appearance very different from the rest; some were pale green, and had broader 
blades; some were deeper coloured, and narrower in the blade; and one sort had a 


brown hue on the whole e plant; at the bases of the leaves in this kind, were r 
black. N N | wal es 
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During the month of August, they tillowed much more than I have observed any 
other corn to do; so much so, that although they had been sown very thin, they 
became a dense compact bed of plants; the blades in some of the kinds Standing a8 
close or closer to each other, than the thickest son barley ever does. 

At the close of the month, the blades were from a foot to eighteen-inches high; the 
plants continued to tillow, each root having by this time produced from ten to 
twenty offsets, but no symptom of a rising stem was at all observable. 

In the middle of September, they had still continued to tillow, and the blades to 
lengthen, so that some of them were at least two feet long. As the frosts of the autumn 
were now nearly approaching, it became an object of some importance to examine the 

state in which the plants really were, in order to ascertain the probability of their 
having produced ears, or possibly of their having ripened corn, if they had been sown 
a month or two earlier. The most careful inspection was therefore made by dissection, 
but no traces could be ſound of the rudiment of a joint beginning to form itself on the 
crown of the root, or of the embrio of the glumes of the ear, which in all kinds of com 
are first discernible in that part. ; 

About this period I was taken ill, and obliged to desist from observing their future 
progress; but a frost soon after followed, which cut the blade down to the earth, and 
at once destroyed all hopes of these kinds of rice producing grain in our climate: the 
quantity of the blade was however so uncommonly great, that it is not impossible it 

might be advantageous to sow it as food for cattle, for a very wo proportion of- 
stock might certainly be maintained upon an acre of it. 

Before the frost set in, I had ordered a tuft of each kind of the rice to be t trans- 
planted into a pot, and placed in a hot-house, in order, if possible, to ascertain the 
natural period of this grain; whether, like winter corn, it requires eight or nine 
months to come to perfection, or, like our Lent corn, arrives at the same period in 
five or six; but all of these died, notwithstanding great attention was paid to them: 
some seed however, which I had given to Mr. Lambert, succeeded better; it was 
50wn in his hot-house in the month of June, where it throve well, but did not produce 
ears till near Christmas, a period of seven months; from whence, as it is not probable 
the grain would have ripened in less than two months from the time when the ear 
appeared, it is easy to deduce, that in the neighbourhood of Serinagur, these kinds of 
rice are either sown as winter corn, or the climate there, is far better suited to promote 
the quick progress of vegetation, than ours is. It was, when it produced ears, about 
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three feet and a half high, and some of the stems had five joints, including the radical 
one: had it been in a more suitable climate, it would certainly have grown taller, for 
the flowers dropped off without producing seed. | 
In the course of this spring I have forwarded a few seeds, which were left from Sir 
John Murray's importation, to Portugal; if they succeed, I shall probably hear of it; 
and in that case, if your Lordship feels interested on the subject, I shall certainly do 
myself the honour of communicating such information concerning them, as I am able 
to obtain. | 
I have the honour to be, Kc. Dus 
JOS. BANKS. 


Soho Square. Hs 
April 15, 1799. | 
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An Inquiry into the Cause of the Blight in Wheat, which occasioned the Failure of 
the Crop in the Summer of 1795 ; with Observations, and a Mode of preventing a 
Repetition of the same evil. Also, an Account of the Origin and Increase of Smut 
Balls, Vermin, &c. By Ros ERT SO nen Esq. — 15 Battalion 8tb 
Fencible Regiment. ; 


. failure of the wheat crop last year, and the scarcity and high price of that 


article occasioned thereby, the distressing effects of which still continue to be felt, 
have not only created a just and well founded alarm, but also given rise to a 2 
inquiry into the cause. 3 

In a conversation with the President of the Honourable Board of R -_ 
about the end of July, 1795, when the evil first began to assume a formidable appearance 
in England, he shewed me some blighted ears that had been sent him by a gentleman 

in Yorkshire; at the same time requesting me to examine the wheat 1 in my neighbour- | 
hood, and make observations upon the subject. 

Owing to the crop in East Lothian being considerably later than in Yorkshire, the 
wheat exhibited no appearance of disease at the period above mentioned; nor had it, to 
a superficial observer, sustained any apparent injury, but what seemed to have arisen 
from a scarcity of plants occasioned by the severity of the preceding winter. 

The crop had at that time just shaken the flowers, and the grains were beginning 
to form, most of them seemingly healthy; upon a close inspection, however, I dis- 
covered that many of the blades and stalks were rather of a dirty green colour; and in 
about a couple of weeks afterwards, I could distinctly perceive a great number of small 
red insects. This appearance alarmed me not a little; as I imagined that, at a more 
advanced period of the season, when these insects became stronger, and were more 

numerous, they would be equally destructive to the crop in this country, as they had 
been in England. This I communicated to the President of the Board, at a time when, 
I verily believe, no person on this side the Tweed seemed to entertain the least appre- 
hension of danger. The consequences are sufficiently known ; and it is with no small 
degree of pain that I say, the prediction was fully verified. As the season advanced, 


-. 
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the insects not only increased in size, but became also more numerous; and in almost 
every field, the grain began to manifest strong and unequivocal symptoms of disease: 
these were 80 formidable, that in many instances a total loss was dreaded, and in not a 


4 \ 


fery cases, one half of the crop was actually destroyed. 


In the course of my inquiry and observations upon this 1 e I entered into, and 
carefully examined, every field within my reach; and having commenced them at an 
early period of the season, I had an opportunity of tracing the evil almost from its 
origin, to its termination at the ripening of the crop. In that way, I became possessed 
of many facts and circumstances not generally known ; the publication of which may, 
perhaps, be attended with some benefit to society. To give a detailed account of 
these, as well as an accurate description of the different varieties of the disease in its 
several stages, will be the business of the following sheets: and I flatter myself, hat 
any thing which may be the means of throwing light upon an evil of such magnitude, 
or that may have the most distant tendency to prevent a similar misfortune in future, 

vill not only be highly acceptable to the Honourable Board, whom I have now the 
| honour of addressing, but also to the public at large. 

Having premised these observations, which I trust will not 0 . e 
I now proceed to mention the different appearances that occurred in my observations. 
In describing these, I will be under the necessity of using different terms for every 
variety of the disease: these terms I will accommodate as much as $ circumstances will 
allow, to the commonly received ideas upon similar subjects. no 
I. Symptoms of the Blight. —In the very early stages of the n * W the 
ear was affected, the green blades and stalks were spotted with black and rusty spots. 

2. After the crop * W to _ and was n in | the n — of che heads 
were entirely empf. 


g. A great number of che ears were e empty in het oper . b te | 
undermost half was very well filled. 


24 1w* mm —_ m 55 ears had a plump vell-filled a pickle, ad; an empy 100 
alternately. c 


5. Many of de ears, * not entirely vn, eee only 5 drivelled 
grains, or what are called hungry pickles. 1525 
6. A number of ears were partly hungry, 1 Dn well filled: - 1174 805 
7. A great nn had a hungry and a well: filled gran deer, 0 4/16 N 
vor- aero pwr EDT | „ 
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8. Many ears though well filled were, upon opening the hacks, bnd almost 
entirely covered with black and rusty spots. 15 
9. A very great number of the stalks were entirely 1 3 1 as 8 | 
10. One whole crop when ripened, in place of being of a dean, healthy, yellow 
colour, had a dirty, spotted appearance, as if it had been sprinkled with soot; and even 
these parts of the straw, or ears, that had no black spots upon them, were not white, 
nor yellow, as is commonly the case, but of a dusky, or ash colour. 
The above are the most striking phænomena that presented themselves to my 
observations; and having mentioned them in a general way, I will now take notice of 
each separately, and afterwards attempt an explanation. 13 
1. Of the Spotting upon the Green Blade and Stalk. —In the 8 —— 
vations I have mentioned, that, previous to the appearance of any real injury, and 
indeed before the ear had shaken the flowers, the blades and stalks, in place of being 
of a healthy green colour, had a dirty appearance, and were in a en measure en 
. with a mixture of black, brown, and white spots. 1 | 
The black and brown spots seemed to be 0 bak a ach 8 
deposited upon them, easily soluble in water, and which could be readily washed off, 
by rubbing the parts with a wet cloth. The white, on the contrary, seemed to be owing | 
to wounds or punctures made by vermin; and which, in es ws a the destruction 
thereby occasioned, withered, and became white. * 
As the season advanced, the black and rusty-coloured spots 1 3 "aa 
and more numerous ; and when the grain began to ripen, not ooly * den but the 
straw, were almost entirely covered with black spots. 
2. Of Decayed, or Deaf Ears. In every instance that 1 met * wi * was 
green, and to appearance tolerably healthy, and the ear at the same time withered, and 
without grain, the misfortune seemed to have arisen from an injury done to the neck 
of the ear, immediately at the place of its junction with the stalk, In that place, the 
- Outer rind was destroyed all round; by which means the circulation between the ear 
and the stalk was cut off, and hence the decay of the head; in this case, the evil Seemed 
to be exactly similar to what takes place in trees and herbaceous plants, that have bad | 
the bark destroyed by any accident; as in every instance where that takes, place, i = 
the injury extends to the whole ben of the tree or RO all the er 
pert I CONS TE rw Pgen > „ Onto Ray 1 
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3. Of Ears, where only the upper balf was blighted or Empty. In all the instances 
that I met with, where only one half of the. head was empty, and the other half 7 
tolerably well filled, the empty part was uppermost; and the injury was owing to the 
rind being destroyed about the middle of the ear, at that place which separated the 
full from the empty part, and was exactly similar to the i aner done i in che n. 
case, where the whole eaf was destroy et. 

4. Of mi red Ears. — By mixed ears, I mean to n e as . * empty 
wk and well-filled grains, alternately, The injury in this case, seemed evidently to 
be owing to a wound inflicted at the bottom of the empty grains, where they are 
joined to the stalk, and which had taken en while n were in flower; ; * which 
_ made no farther progress. FR: 

5. Of bungry, or ill illed emit as or i-Glled « ears, dwg of such 
as —_ to have escaped any accident, till they had made considerable progress in 

filling; after which they became stationary, ripened prematurely, and, in place of 
having a round, plump, smooth appearance, were long and sbrivelled, and in the 
country phrase, hungry. Upon examining these carefully, they were found to be 
injured at the place where they were joined to the stalk, in the same manner as has been 
already taken notice of, in speaking of deaf or empty ears; and, like this also, the 
whole ear was in some cases ill filled, in others only half of it was in that state, and in 
a very great number, the ears consisted of a well, and an ill-filled grain alternately; 
and, without a single exception, the whole of you s ous were wounded at the 
place of their insertion into the ear. 2 4 | N. . 

6. Of spotting upon the ne every Feld adv the Mike nt common, . | 
greatest part of the healthy and well filled ears had the grains and inside of the chaff 
covered with numerous black and rusty spots, bearing a very near resemblance to these 
already described upon the green blades; and like them also, they were easily rubbed 
or washed off. Upon viewing these grains carefully with a good glass, the downy part 
of the pickle in many of them, contained several small white * n 
resembling the eggs of insects. 

7. Of uitbered Stalis. In many of 'the fields 1 ances ! * as had 
been fallowed and well manured to the wheat crop, à great number of che plants, in 
place of being injured in any of the ways above described, were entirely withered | 
from top to bottom; the decay, in most of these cases, took place at ibe time when 
the wheat was ns boot. No spotting nor other 9 of injury from 
D d 2 
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vermin was visible, either upon the blade or stalk; but upon pulling up the plant and 
examining the roots carefully, a worm, or worms, were found at every one of them, 
8. Of the spotting upon the Ears and Straw, after the Grain was Ripe.—I have 
already observed, that the first approach of the disease, was marked by the dirty green 
appearance of the blades and stalks, together with a mixture of black, or rusty spots. 
These, as the season advanced, became not only larger and more numerous, but when 
the crop began to whiten, appeared much more conspicuous; for the stra w and ears, 
in place of putting on a white or en PR as Is n the case, looked as 
if they had been sprinkled with soot. 225 eee Honor e ities; 
Observations.—Having described the appearances that nn in tienen W 
of this disorder, I presume the whole may be accounted for in a very simple manner. 
The existence of an insect is well known, and every phænomena attending the blight, 
may be accounted for upon that principle. It has been stated above, that upon the 
first appearance of the insect, the only injury, which the crop seemed to have sustained, 
was a spotting upon the blades and stalks; a part of which was owing to a glutinous 
matter deposited upon them, which was readily dissolved by moisture, and could be 
rubbed off with very little trouble: it was likewise noticed, that many White spots 
were visible: these last were evidently owing to punctures made in the tender paris 
of the blade and stalk, by the insect; and which, in consequence of the injury done to 
the tender vessels, withered, and turned immediately white: the black and brown spots 
were nothing more than the excrement of the same vermin, which they had dropt 
while feeding, in the same manner as flies are observed to do upon glass. Of this I 
convinced myself in the clearest and most satisfactory manner, by taking about a 
dozen of the vermin, and placing them upon a healthy plant, at a considerable distance 
from any that were in a diseased state. They immediately adhered to it, and upon the 
second day after they were put on, the blades began to be covered with spots, and 
exhibited in succession all the appearances I have mentioned; when a good glass was 
applied they could be Gacinath: seen feeding, a and also eee their exgrement _—_ 
the leaves, 
In the course of this inquiry, I observed, that the insects were 8 of thin: 
and sweet parts of the plant; and in proportion as the stalk was elongated, they gradually 
continued their progress upwards, always preying upon the new tender growth, and 
leaving those parts that had become hard, or which had acquired a ranker, or more 
cisagreeable taste. In that way, many of them fastened upon the ear immediately at 
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the place where it is united to'the sta; and by the wounds and punctures they in- 
flicted, entirely cutoff the circulation between them. Where this injury was done while 
the wheat was in flower, the whole ear immediately decayed, and was entirely empty. 
In many instances, however, it so happened, that as the vermin made their way up- 
wards, in place of wounding or fastening upon the neck of the ear, they went higher 
up; sometimes fastening upon the middle of it, and sometimes wandering from one 
part to another amongst the grains: Where they fastened upon the middle, the upper 
half only was blighted, and where they ranged over the whole ear, it consisted of a 
mixture of blighted and full grains, the blighted grains being — one EO 
wounded at the bottom, or place where: they were joined to the ear. 

In the case of the hungry or ill filled ears, the same variety was not met with; some 

were entirely hungry, in others on the upper part of the ear was in that state, and 
in a great number, there was nearly an _ e agent . 5. and ill- filled — 
and these placed alternately upon the ear. e 

Upon examining these, the appearance was no way different f from a has * | 
above stated, where they were entirely empty: where the whole ear was ilfilled, the 
stalk was wounded immediately at the place of its junction with the ear; where only 
half of it was ill filled; ibe injury was done immediately above the well-filled part, 
and below the hungry grains; and where the ear was mixed, and consisted of a well 
and an ill grain alternately, * . 1 wounded at the _— of * 
junction with the ear: 

From the similarity in ee berreen we "OP . to * empty __ FA | 
filled ears, no doubt eould remain as to the eause being the same in both. The onl7 
difference seemed to arise from the vermin attacking the former, while it was in flower, 
| by which it was rendered entire y empty; and the latter, after it had made considerable 
progress in filling. The variety amongst the hungry ears was very great; some of 
them containing s scaree any thing but shrivelled skins, while others were tolerably well 
filled; and it evidently appeared, that their qualit was exactly proportioned to the 
progress they had made in Gilling; before they were attacked: ms erg u In giving 
an account of the symptom ; of the blight, I have notice 
yrerailed steg eee e and bear fle ene 

husk was opened, were found covered with black and: brown spots, alnilac 40 ibo 
ve have described upon the blades and stalks: these ears, when viewed with a good 
glass, were found to have à considerable number * small transparent mn 
adhering to the . part of he * > b bas good 9: ö v 


. 
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The spotting consisted entirely of the excrement of * many of which were 
discoverable even upon the healthiest and best filled; ears; though they had come 
upon them at so late a period of the season as not to prevent them from filling, or 
indeed to do them any visible injury. But though they had thus escaped for a Season, 
the seeds of the disease were effectually.planted in them, as the whole of the small 
transparent globules discovered, in the downy part of the grain, consisted of the eggs of 
the insect: of this I had very ample confirmation; for, upon confining a number of the 
largest kind of the insects in a box, along with some clean grains of F healthy wheat, 
they appeared very much spotted the following day; and in a couple of days more, 
when the glass was applied, several of the grains were found to have eggs, or trans- 
parent globules, adhering to the down. When the insect first appeared, I considered 
it as an accidental circumstance, owing to the nature of the season; and imagined 
there would be little chance of a similar misfortune the following year, unless the 
season happened to be equally bad. The circumstance of the eggs adhering to the 
downy part of the grain, gave me a very different opinion, as I considered, and not 
without reason, that if the wheat, which contained these eggs, was son without any 
preparation that could have a tendency to destroy them, they would either produce an 
immense number of the same insects the following summer, or by injuring the tender 

plants, occasion a great deal of mut. This I communicated to the public, through the 
channel of the newspapers, in two letters addressed to the President of the Board; 
wherein I gave a short description of the injury done by the vermin, and suggested 
what appeared to me to be the proper remedy. These letters will be given in the con- 
 clusionof this paper; my sole motive for publishing them at that time, . to an the 
farts e their ane non proven, winds from di agg „ h 


Wn to e en like: on ee was ee. owing to eee. of the 
insects, and helped to mislead many farmers, who, from the colour, were led to believe 
that their crop had suffered by smut; whereas, in very many instances, scarce a single 
smut- ball was to be met with in the field. In many of — evil _ al 
attract general notice till the time of ripening; for this obvious-reason, , e the 
stalks and blades continued green, the spots were not so tasily dining | ? 1ed 14 
they began to whiten, when the mischief stood confest.  - . 
In speaking of such plants as were entirely withered, I have wy 00 in a r 
of all that I examined, the injury which occasioned their death had happened about 
the time N began to shoot, and was evidently owing to a worm, attacking and 
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destroying the root within half an inch, or less bf the turfate- The number of these 
withered plants was very considerable; and hat seems highly deserving of notice, 
they were; most numerous in lands where: the soil was a deep loam, and had been well 
fallowed and richly manured to the wheat crop ; and almost without a single exception, 
the injury was done- to such grain only as had either been imperfectly covered, or 
vere very near the mne be _—_— mach: uy as Were n e 
escaped the worm entire lo mote 0 Dn 12s T1 

An attention to this circumstance, if -uiliciously'd ditccred; will ads lead to 
consequences highly beneficial; not only to the husbandman, but also to the public at 
large; for if it is uniformly found, that onhy such grains as are left upon, or near the 
surface, are liahle to be hurt by this worm, while, on the e 
at a greater depth entirely escape the injury; it will then become a question, whether 


the broadcam goving of wheat tould be cominud in the proce way, — | 


or dibbling, should be introduced in its stead. evnar 
Dilling, from the ease with which it is performed, he regularity an 0 the ; 
of seed, and the equal and due depth at which it. is deposited, not only secures the 
crop from the bad effetts.of lrougt 

ſouls, and en zee ng attack the root, if they were nearer the surface. 


which I have ina . TE young crop of wheat. Since the time of sowing 

in autumn last; till now, I have been at great pains to observe the appearance of the 
crop, and carefully examined every plant that seemed to be in a sickly or decayed 
state: upon one sort of wheat lands, 1 found this description of plants very numerous 


the lands I mean, were those here the wheat had been son after pease, ar 4 mixture 


of pease or beans. The injury done in this case is not, however, owing io a wor 
but to a small slug, or snail : like! the former, however, the attack is made only upon 
the grains that are Jeſt upon, 


most exiensive upon deep, soft, warm lbams, that hade been under a pease crop last 
year: upon fallous, however, that have been well-wrought and richly manu 

few of the. plants are eiiher sickly or in d decbyed state, and no slugs have appeared; 
yet the worm above mentioned, which * 


but at . — nd dhe teach of 


more particularly, on account of ts 


pon, or near the surface; while such as are deeper, and better 
covered, have in a great measure escaped. Thie evil, as ahove mentioned, seems to be 


„though 


1 the death of 30 many plants last 
able numbers; and though they are yet small, 


— * = 1 
— — Cole Ie ——— 


— Rr rr * 
—ͤ——— —— T: :ͤ «„ 7 iͤ . — 
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of for the crop. I have there observed, that the knowledge of thai deviant 


in great abundance upon moors and mosses, without any manure; — ing are 
planted upon good lands that require fallowing, the people in the neighb 
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and have produced no visible bad effects, there is every reason to re that, 
the spring advances, they will be productive of much mischief, © 

For many years I have been struck with/the-failure-of the wheat erop in the spring, 
more particularly at the circumstance of this failure happening oftenest upon the 


tichest and best prepared lands, and aſter the most severe weather was over; and could 
never account for it upon any other principle than-thelooseness of the mn. ARE 


by the manure put into it, and the operation of the winter frosts;'” n h 
The observations which I have recently made, have — en dif. 
ferent ideas; and though I am still of opinion that a number of the plants may, andl in 
fact do perish, by being thrown out of the ground, I am at the same time convinced, 
that a very great majority of all the plants which die in he spring, are killed by vermin, 
Their greatest havock is generally upon loose warm soils, which, from experience, are 
known to be more favourable to their — r doch as are — have 
more tenacity. nee e 644-1 Et e itt cee tic 


The worms chere meant bear an exact n to eee 


and are certainly the same. In an inquiry into che cause of e che 
curle) the particulars of which are now before the Board, together wih engravings of 


the insects, &c. I have said, that the worms are generated in the "manure made use 
2 hould 


lead either to a different way of applying the manure, or a mode of pre i 

previous to its application, that may prove fatal to the vermin, by lung ahem in 
embryo. For the ordinary run of potato crops, I am of opinion that the use of 
manure may be dispensed with; as experience has fully proved, that they can be raised 


great towns, and even in villages, very often give five pounds an acre: for the pri- 
vilege of planting potatoes upon this land, which has become dirty, and incapable of 
carrying corn crops. The produce in these cases um mandy great; 1 *— Wo 


and healthy, provided the seed has been good. o c U oe blo 


- Upon wheat crops, however, the same nn cannot be practised; * unless it be 
upon lands where dung has been employed for the preceding crop, such as turnips, 
&c. there is little chance of raising good wheat, without the application of manure. 
Now, as I have stated, and I believe upon . che assertion will be n cue, 
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that great numbers of vermin are generated in the manure, there must always be an 
evident risk of the crop being destroyed thereby. The only probable remedy for such 


an evil seems to be, that of either preparing the manure in a particular manner, by 


mixing it with some substance, or substances, whose deleterious effects will prove fatal 
to the insects; or by ping i it in a form Somewhat different from the mode com- 
monly practized. . 

Upon the first of these points 1 2 to ad that a cheap and valuable remedy 
may be had in most situations, which, when mixed with the dung, will not only destroy 
| the vermin, but, by its operation upon the manure, render it much more valuable. 
The article I allude to is lime, which, when mixed with well digested animal and 


vegetable manures, not only destroys every insect, or animalcule, which they contain, 


but by its solvent qualities accelerates nnn and renders their effects . che 
crop more certain and valuable. 


In the 15th chapter of the great General Report, e the article of composts, and 


also when treating of stable dung, notice is taken of the utility of mixing lime with 
that manure : the ostensible reason there held out, is the benefit derived from the 


active qualities of the lime dissolving, and rendering active the heavy paris of the dung: 


of this truth, every person who has paid the slightest degree of attention to the sub- 


ject is now convinced, and accordingly many of the best farmers in England employ 
a mixture of lime in all their manure; but when to the advantage above mentioned, 
is superadded the destruction of such vermin as are likely to breed in the dung, and 
afterwards to destroy the crop, the mixture of lime with it will . to be one of 
the most beneficial improvements in modern husband. 
Other substances, possessing similar qualities, may be EY 2 for FRY 
same purpose, such as soapers asbes, bleachers asbes or refuse, potasb, kelp, &c; 
all of which, will be found to destroy insects, and render the dung more valuable; 
and though neither of these articles are to be met with, in sufficient quantity to admit 
of their being generally used, yet as there are particular situations where they are 


procurable in tolerable plenty, and at a cheap rate, I have judged it necessary to 


mention them, especially the refuse of soap works, and bleach fields. It is necessary, 
however, to notice, that neither lime, nor any of these articles Should be mixed with 
the manure till it is completely fermented, as any ee of f that kind would not _ 
prevent fermentation, but injure the quality of dung.” | 
Other modes of nn the vermin might no n be wy recourse to, auch as 
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mixing sea salt, arsenic, and other metallic solutions, with the dung; all, or any of 
which, will no doubt operate to the destruction of the insect; but when it is considered, 
that bogs, fowls, and the whole tribe of domestic animals, are in imminent danger of 
being destroyed by them, and also that their qualities are inimical to vegetation, 
every considerate man will pause before he makes trial of them, and carefully inquire 
whether the risk of ill consequence arising from their use may not more than counter- 


balance any advantage accruing therefrom. I am the more solicitous to dissuade 
the attempt from being made, from the consideration that the substances just mentioned, 


viz. lime, potash, &c. along with their TO a cafe and effectual ps are also 


good manures themselves. 


Upon the second point, vix. a different mode of ben tie manure, vierhaps 


equal benefit might be derived from a regulation of that kind. It is known, that after 


well digested manure has been put into the earth, and covered up from the sun and 
air, that the breeding insects in it, especially the worms above noticed, goes on much 
faster, than in cases where the same manure is left upon, or near the surface; from 


thence I would infer, that if the dung, instead of being ploughed in and buried, as is 
commonly done for wheat crops, were applied as a top dressing in the spring, there 


would be infinitely less risk of its being hurtful to the crop, provided it could be proved 
that an equal share of nourishment was derived from it in that way. 

In the 15th chapter of the General Report, I have spoke at great length upon this 
Subject, and have there endeavoured to prove, not only from reasoning, but experiment, 
that immense advantage might be derived from the general use of top dressings. It is 


evident that much less manure will answer the purpose, and that no part of it will be 


lost. To which I have now to add from recent observations, that when it is applied 
in that way, and at a proper season (which I have elsewhere said should always be 
when the crop is in a growing state, and can absorb and take * the useful _ of it 
there is infinitely less risk of its producing vermin. 


In the paper above mentioned, notice is taken of the destructive effects of dung, 


V ben it is applied upon broad clover in the autumn. I have long been acquainted 


with this fact, but till lately was ignorant of the cause: I am now, however, satisfied 
from ocular evidence, that much of the mischief done to clover plants proceeds from 
vermin generated in the manure, as I have lately examined many fields of clover lay 
of one year old, upon which dung had been applied last autumn, in all of which ! 
found either worms or small snails at the root of almost every decayed mow I met with. 
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From. these circumstances it appears probable, that the failure of both clover and 
wheat in the spring is owing to the same cause; and that a very great majority of all 
the plants that are thought to perish from the severity of the winter, are in fact de- 
stroyed by vermin. The effects of dung applied in the autumn upon clover lays of 
one year old have been taken notice of; the same thing is this year very perceptible 
upon the clover plants, that were son last spring upon lands that had been fallowed 
the preceding summer, and well manured; in many very rich fields of that description 
a great n of the ese 1 225 has aar, ee from worms and 
dug. b tg nomwnqon; ome ch 1 3 
I am pretty well satisfied chat PA evil might] in banks instances, 100 cho e or 
entirely prevented, by applying the manure upon che surface early in the spring; when 
used in that way for clover, it is known to succeed to admiration, and in place of 
destroying the plants, which it usually does when applied in autumn, it seems to 
strengthen them, and Seldom fails to n a OR aa and an n and 
valuable crop GEF tt 205 : 

In the trials that have been made of using manure in aha ay a a top e 
for wheat in the pring, the success has been very great; and there can be little doubt 
that a general application of it in chat We both or when: d clover crops, . 5 
produce the most beneficial et et en e bis 5h 
Having mentioned at some b the origin of the'n worms w_ 1 and 3 Y 

what appears to me to' be a remedy for them, I vill conclude my observations with 
a few remarks upon the nature PUP! the _ which oecasioned 80 wurd mischief 
upon the ears last summer. A et vor. on i ? ul» 

This insect bears : a ge bande to a . we wha it Is s first ee 
by the eye, is of a red colour, nearly resembling chat of a boiled lobster, and so soft 
and tender as to be killed by the slightest pressure; as it increases in size, the colour 
gradually changes from red to a dirty black, when it becomes stationary, and continues 
so till it dies. During its growth, it also loses the soſt tender texture above described, 
and in its black state * W d. . as _ it were covered with a crust or shell * 
the back. MES. eee ener ve 

It does not appear that this 1 a 0 insect, for most * the ner with 3 1 
have conversed seem well acquainted with it, and all of them assert that, if they are 
carefully looked for, some of them may be met with, even in the best fields of wheat, 
every year,” It appears, however, that they are infinitely more * and de- 
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structive in late wet seasons, than in such as are earlier and more favourable. In the 
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year 1782, for instance, when the crop was uncommonly late, and the season very 
wet and cold throughout, the wheat crop almost entirely failed from the depredations 
of the same insect; and every other instance that can be recollected of their mis- 
chievous effects, has always taken place in the latest and coldest seasons. 

The observations which 1 made last summer confirm me in chat belief; 1 1 
uniformly found that, in proportion as a field of wheat was early, the injury done was 
not only much less, but the number of vermin smaller, while on the contrary, as the 


crop was later the mischief was in the same proportion greater, and continued 50 


throughout the season. The inference I draw from thence is, that wet seasons are more 


favourable to the generation of these insects than dry ones, and that though they are 


bred in considerable numbers even in the best years, yet they come into existence at 


a period of the season when the crop is too far advanced to be injured by them, 


This last idea was considerably strengthened by trials which I made last summer, 
of placing the insects upon healthy plants at different periods of their growth: when put 
upon plants in the flower, and while the stalks and blades were green and tender, they 
adhered firmly, and completely effected the destruction of the ear; but when put 
upon such as had made some progress towards filling the blades, and the stalks of which 


were beginning to harden and become tough, they not only entered upon them with 


more difficulty, but if the growth and filling had advanced beyond a certain period, 
and the blades, &c. had lost their saccharine taste, they would not remain upon them; 
or if they did, they died seemingly of hunger. I tried them upon several hundreds of 
healthy ears in this way, and with the same result I have stated, from which I think it 


is at least presumable, that a certain degree of hardness in the stalks and husks of the 
wheat is a sufficient protection against this insect; and that after the grain has pat 


the milky state, it is beyond the reach of being injured by them. 
Of Black, or Smut, in Wheat.—This distemper has been long an” not only in 
Britain, but other countries, and has been differently denominated in almost every di 
ferent county. The name by which it is most generally known in England is Smut, 
and in Scotland black, both of which are pretty expressive. The names that have 


been given to the disease in different places are not more opposite and dissimilar, than 


the ideas that have been entertained as to the cause of it; but this is not io be wondered 
at, as no accurate investigation of the evil has ever been set on foot, and those who 


have published their sentiments upon the subject seem to have had scarce any other 
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foundation for the opinions they advanced but conjecture ; and in all cases where 

opinion has no other basis, very little dependence can be placed upon it. The principal 

causes assigned I shall, however, take notice of, and in the course of my observations 

qhall prove by undeniable facts, that N are, with one n ou totally un- 
founded. 


1. Some have ascribed the distemper to: an insect, v though w in having _ able 
to prove the existence of it. 


2. It has been supposed to be owing to a Fe WON in the seed. 

g. To the grain being wet in harvest, and a great deal of it springing. 

4. To a defect in the male organs of the plant. 

5. To a virulent quality in the black earthy matter contained in the smut balls, 


which operates like a ferment upon every grain it comes in | contact with, and renders 
it unfit to produce any thing but smut. 


Hoy far any of these are entitled to credit will Win ths sequel. That the 

distemper is infectious is beyond a doubt, and that it can both be prevented and cured 
is equally certain, and that too, 7 11 N * as will be cheun by the follow- 
ing experiment. 

Some years ago I nic a l of NY ears FAR one field of has. i in 
which they were very numerous, and a number of healthy well filled ears from another 
field, in which there was no smut. The grains were rubbed out of both, intimately 
mixed, and kept in a box for two months, at the end of which they were rubbed 
between the hands in such a manner as to break the whole of the smut ball. The 
parcel was then divided into two equal parts, one of which was three or four times 

washed with pure water, and well rubbed between the hands at each washing, and 
afterwards sown in a drill in my garden; the other half was sown in another drill 
without any washing or Mkt e whatever ; "ve soil and every other circumstance 
was equal. | 
Both parcels a at the same time; and for chow two as FOE "i there 
vas no visible difference in their appearance; about that period I observed that many 
of the plants in the drill, that had been sown without being washed, were of a darker 
colour than the others; these, when narrowly examined, were of a dirty green, The 
plants in the drill that had been washed were all of one colour, and seemingly healthy; 
as the season advanced, the difference in colour became more striking, and continued 
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to increase till the grain was fairly out of the blade; about which time many of the 
dirty green ears began to exhibit symptoms of decay, © 4 
As soon as the ear was fairly shot out, the whole of those in the unwashed drill, that 


| had the dirty- green appearance above described, were found to contain nothing but 


smut; and these smutted ears were in the proportion of more than six to one of the 
healthy ones, while, on the contrary, the drill in which the washed grains had been 
$0wn, and which consisted of several hundred grains, had hardly a smutted or unhealthy 
ear in it. The same experiment was repeated the following season, and with nearly 
the same result. Satisfied with knowing that complete washing would be found 
a remedy for the disease, I made no farther inquiry upon the subject till last autumn, 
when I was employed in making observations upon the blight. In the course of 
which I met with a good deal of smut in many fields; and being at the time 
possessed of some excellent glasses, I carefully examined some of the smutted plants. 
This at first was done more as a matter of amusement, than from an expectation of 
discovering any thing that might contribute to throw light upon the subject. Upon a 


near inspection with the glass, I found that the dirty green colour of the blades of 


the smutted cars was owing to a number of spots infinitely small, and bearing a near 


resemblance to those I have described upon the blighted ears: my observations were 


continued throughout the whole period of the ripening, in the course of which I made 


no additional discovery, except observing, that the leaves and stalks of the smutted 


ears decayed sooner than such as were healthy. 

About the end of autumn, however, having one day brought home some smutted 
ears of rather an unusual appearance, I examined them very narrowly, and observed 
that the balls were perforated in many places with small round holes, a thing I had 
not before observed in any that I had met with : this I ascribed to vermin, and upon 
sticking one of the grains upon a pin, and placing it under the glass in a very bright sun, 


I could distinctly observe several small transparent specks upon the beard, or downy 


part of it. 1 examined several more, and met with exactly the same appearance; but 
being called hastily away upon business, I was under the necessity of leaving them 
upon the table, without being able to ascertain whether the objects I hack seen were 
eggs or insects. 5 "2 
In the evening when I came home I resumed the emen by candle-lights in 
the course of which, as I was under the necessity of holding them very near the 
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candle, the heat soon relieved me from my embarrassment, by putting them in motion, 
and I then discovered that the specks above mentioned were real insects, resembling 
wood lice in shape. 

Next day I repeated the same ds by SUN light with new smut balls, and dis- 
covered the same appearances, but without being able to make any of the insects stir. 
Disappointed and vexed at not being able to see them in motion with sun light, and 
recollecting the heat of the candle, I threw the concentrated rays of the sun upon them 
with a burning glass, which completely answered my purpose of putting them in motion, 
and shewing them in every different point of view. 3 

To describe minutely an insect so small as not to be distinguishable by the aaked 
eye would be no easy matter; it is sufficient to say, that its general appearance is 
very similar to the wood louse, though infinitely smaller. 

As soon as I was clearly ascertained of the existence of this insect, my mind was 
perfectly at ease with regard to the cause of the distemper ; for though I could very 
readily conceive, that vermin in the early stages of the growth of a plant might 80 
injure the stamina, as to render it unfit to produce any thing but smut, I could not 
so well understand, how it was possible for the mere touch of he PA earth contained 
in the smut balls to produce the same effect. ee 

It is perfectly well known, that in the animal body c certain 3 are commu- 
nicated merely by the contact of the sound and unsound parts; but in every instance 
where this happens, the injury can be Wan traced to an absorption of the virulent 
matter by the vessels of the healthy subjece. | 

We are now $0 well acquainted with vegetation, 2 as to ae that ons, han. a cir- 
culating system as well as animals; and that while they are in a growing state, poison 
as well as nourishment may enter their vessels, and do infinite mischief. If this reasoning 
is sanctioned by experience, and there can be no doubt of it, and if there is the slightest 
analogy between animal and vegetable life, it will at once appear, that no bad effect 
could possibly arise from smutted and healthy ears coming in contact, either in the 


stack or the barn, as at that time they are in a state of rest, and no circulation going 


on. It may be argued in answer to this, that while the plants are green, the shaking of 
the wind may bring the smutted and the healthy ears into contact; and that the acri- 
mony of the smut may corrode and destroy the healthy wheat, so as to produce the 
disease. This idea I know is entertained by many very good farmers: it is, however, 
clearly disproved by the experiment above recited, by which it appears that a simple 
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washing in water, provided it is properly performed, is a very effectual cure for the 
distemper : common sense will inform, that had the stamina, or germ of the grains 50 
washed, been injured by any thing of a corrosive nature, even in the slightest degree, 
no ablution whatever could possibly have repaired the mischief. 

The same reasoning applies with equal justice to the other causes assigned, with the 
single exception of insects; for if either the grain was naturally weak, or had been 
sprung in harvest, or was deficient in its male organs, as is ridiculously supposed, 
nothing but the highest degree of weakness and credulity could make any person 
believe, that either the washing with water, or indeed any other Nenn could cure 
such defects. | 

It is my opinion that smut is occasioned by the small insect above described, as seen 
by the glass in the downy part of the grain ; and that when the balls are either broke 
in the operation of thrashing, or come in contact with clean healthy grains, the insects 
leave the smutted grains, and, adhering to such as are healthy, are sown with them, and 
wound the tender stem in such a manner as to render the plant incapable of producing 
any thing but smut. It is not an easy matter to account for the manner in which this 
takes place; but a little attention to the circumstances ' am now to mention vil 
perhaps throw some light upon it. 

It is known that plants of very opposite natures and qualities will grow and: pro- 
duce abundantly upon the same soil, where the nourishment is seemingly the same. 
This effect is also known to be owing to the structure of their vessels, by the action 
of which the juices that circulate through them are differently prepared in every dif- 
ferent plant. From this striking difference, owing confessedly to organization, is it 
not presumable that the smut in wheat is produced by the insects wounding the vestels 
of the plant in such a manner as to render them incapable of taking up any other 
principle from the soil, but the smut contained in the balls, which upon examination 

seems to have no quality different from the finest vegetable earth'? 
I his opinion I think is strongly supported from the circumstance of certain pickle 
being found a cure for the malady. The effect of these pickles i is, however, completely 
misunderstood ; for in place of supposing, as is erroneously done, that they operate by 
strengthening the grain, and thereby removing that debility which has been long con- 
sidered as the cause of smut, their benefit depends upon the powers they possess of 
destroying the insects above described: but to shew the absurdity of the commonly 
received opinion in a more striking point of view, it is only necessary to state, that 


many of these preparations, which are supposed to be so friendly to vegetation, are in 
fact highly inimieal to it, unless they are used with the utmost caution; even stale 
urine, which has long been considered as a 1 and i innocent wee oh is, under certain 
circumstances, highly pernicious; by + 

After I had discovered'the nn W tri) of all the aun e wed, 
and found all of them, hen properly applied, destructive to it. Is it not therefore 
more agreeable to plain common sense to suppose, that the virtue of these preparations 
consists more in the power they have of destroying vermin, than in any strengthening 
quality they possess: indeed some of them, as I have just now observed, instead of 


possessing strengthening powers, are highly inimical to vegetation; this I shall more 


clearly point out, when I come to speak of the different pickles made use of. 

Of Pickles.— Having thus given a distinct and candid account of the circum- 
stances which came under my eye, in the course of an inquiry into the cause of the 
blight and smut in wheat, I * now 
ventatives, make some obser 


appears to me to be the proper mode of prevention. 


1. Of the. Salt Pichle.— The salt pickle is prepared sometimes with ale water, 
into which common kitchen salt is put, till it is of such a strength as to float an egg. 
In many cases, however, sea water is used, and salt added to it, till it will also carry 

an egg; the advantage of using sea water is, that less salt is required. The pickle, 


_ thus prepared, is put into a large open vessel, that will hold perhaps go or 40 gallons ; 
the wheat is then poured into it, in 
time, and well stirred round, either with mene une : during the stirring, the 


light grains rise to the eren and adn ra off; the vessel is then lifted up, and 
| of nensic pda mouth of which a sieve 
is placed; the sie ve retains the grain, aches the pickle to pass through it into the 
vessel beneath. The same quantity of wheat is again put into the pickle, and the same 
process repeated, till the whole has been washed and pickled ; and progressively as it 
carefully mixed up with a wooden shovel, and frequently turned over, till it attain a ; 
ted to > dhe earth without wy” 5 


the contents poured into ar 


sufficient degree of W is commi 
further preparation. Nee 828 43 101 NOOR aum wma TE 
O the Urine Pickle, When urine is 3 use of for att 8 it is a in 


the following manner + a quantity of urine, in as tale a state as pouide is Put int a 
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be plunged, and left for about six hours, stirring it up frequently with a 
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vessel, in the same manner as mentioned for the salt piekle, into which the grain is put 
and well stirred. The contents are then poured through a sieve, and the process con. 
tinued till the whole of the wheat intended to be sown is moistened. It is then 


sprinkled with lime, as was mentioned for the salt pickle, and committed to the earth. 


In many cases, however, instead of mixing the whole of the grain with the urine, 


as above described, it is common to spread the wheat upon the barn floor, and sprinkle 


the urine upon it, either with a watering pan, or a kind of brush made of straw, and 
when it is mmm ona) is add, as — described, and the * 
SOWN., © | tier ihn © aaron Af «x9 p34 

A third pickle has bra WT to = uni .of n by an ingenious 
Italian nnn att B. e which I shall Nt ar wg name or "wo _ 


pickle. ES N " * 


Italian Pichle. Take of nitre, three e ; . one nd ; vitriol, six 


ounces ; verdigrise, three ounces; wood-ashes well sifted, six pounds; boil the whole 


in a copper with five pails of water for an hour, then remove them from the fire, and 
pour them into a large vessel; then add sixteen pails of water, in whieh half a bushel 


of quick lime has been previously dissolved; mix the whote intimately, and allow them 


to stand till they are quite cold. In this steep; two bushels and a half of wheat are to 


ooden shovel, 
and skimming off what rises to the surface; the wheat' is then to be "withdrawn, 


and spread out till it is dry enough for sowing. The process is ts de tinned - 


until the hole quantity of seed intended to be son is pickled. n ue 8 is 


generally sufficient for preparing about twenty- four bushels of wheat - 


Observations. — Upon the first of these preparations; namely, the salt amis I have 
to remark, that as far as my own observation, aided by the testimeny of the most re- 


spectable farmers, can be depended upon, it has never been known to fail in a single 
instance, where it has been judiciously applied; that is to say, it has always prevented 
the crop from suffering by smut. But though it bas answered this pur 

effectually, and the proofs in favour of- it are too numerous to be disputed, there is 


"oy r 
5 
Se 


little doubt, that under certain circumstances it: may be highly injurious to the crop. 
While the grain-steeped in this pickle continues in a moist state, it may be kept for 
any length of time, without much injury to its vegetative powers; a cireumstance of 


no small consequence, as it not unfrequently happens, that -after the grain has been 


pickled and made ready for sowing, a sudden fall of rain prevents it fram being put 
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into the earth for several days, perhaps weeks. But though the pickle is thus harmless 
while the grain continues in a moist state, repeated trials convince me, that it is quite 
otherwise when well dried and exposed to a certain degree of heat. I do not hazard 
this merely as an opinion, but speak from conviction, when I say that if wheat, which 
has undergone this preparation, and has had lime in a very active state mixed with it, 
is soo ẽn early in the autumn, (say in August) upon dry warm land, and no rain falls 
for a considerable time after, a thing by no means uncommon at that season of the 
year, a great proportion of the grain will be either entirely destroyed, or materially 
injured by the dry caustic crust with which it is surrounded: the mischief in this 
case is certainly done an che action: pp — and 1 in en instances is very con- 
gderable.- hn 16) eee 21 | 
It will naturally occur as a question with many FR 1s "this evil to be 
avoided? Steeping the grain in a salt pickle; and mixing it with lime, is known to be 
an effectual remedy for smut; and are we to forego the use of a preparation, which 
we know from experienee to be a cure for a certain evil, ob the bare chands: of the 
grain suffering afterwards from drought. mom gel d ot Gi INT 
The objection is plausible, and he investigation. e ical conversation 
upon the subject with experienced, and scientiſic farmers, and numerous trials of my 
own, I am perfectly satisfied, that che most valuable part of this preparation consists in 
immersing the wheat in the örine, and that the lime is only added afterwards as an 
absorbent to dry up the superſluous part of the moisture, and make the grains separate 
and so more readily: if this is admitted, and it certainly is the case, I think it will 
be extremely easy to reap the whole benefit of the salt pickle without any of its defects, 
merely by substituting some other article in the place of lime, and for that purpose 
nothing seems better calculated than powdered chalk, or common whitening. The 
former is known, in its unburnt state, to be entirely destitute of any caustic or corrosive 
quality; and the latter consists of burnt limestone, which has been completely saturated 
wich moisture, and afterwards dried, by which process its activity is destroyed; both 99 | 
of these articles can be obtained in sufficient-quantity.in most situations, and as neither f 
of them are expensive, they will be found good substitutes for lime, and if properly A 
managed will answer hain REP Ee xpectec n 10 thout * amnllen 
degree of risk. M oo OED t e 18 2 22 Sr 7 1645" SSA OREN (08 & 209 3% 4 
Wich eee W 8 at resent 
employed, that e * used with! more cireuaspection 3 nor is there any where 
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the risk or loss attending its use has a chance of being so great. I am ready to admit, 
that where the urine is sufficiently stale, and the grain properly moistened with it, 
every insect, or animalcule, contained therein, will he completely destroyed; but to 
counterbalance this, I have to state, that as yet there has been no test established to 
ascertain the necessary degree of staleness; and as it is known, that urine which is 
not stale will not destroy vermin, there is an n absolute eee it is used in that 
state, it will be of no service. 7 
On the other hand, when urine is ——_——_ stale, it * with wy alkali 
which, in its naked state, is known to be hurtful, when applied either to seeds or plants; 
but when united with lime, it then forms what is called caustic alkali, in which state 
its strength and dangerous qualities are very considerably increased. This compound, 
though an excellent manure when applied to the soil, and allowed to operate properly 
upon it before the crop is sown, is completely destructive both to seeds and plants 
when brought into contact with hem. When wheat therefore has been completely 
moistened with urine, and is afterwards mixed with quick lime, the crust with which it 
is surrounded will be of the most acrid nature, and nothing but throwing the seed 
immediately into a tolerably moist soil can possibly save it from destruction. Accord- 
ingly it has often happened, when wheat pickled in this way has, by bad weather or 
any other accident, been prevented from being sown, even for a single night, nine 
tenths of the seed have been known to perish. I have said that nothing can save the 
seed thus crusted over from destruction but sowing it instantly upon land containing 
a certain share of moisture: if the soil happens, however, to be of a warm nature, is 
very dry at the time of sowing, and the weather continue warm and dry for any con- 
siderable time bse an immense deal of the seed will n hal the action of the 
pickle. 3535 84 73 f. Ae e 
The above 8 to the urine „ wickle) which every man a is in ak Achtes 
degree acquainted with its chemical properties will readily understand, apply to those 
cases where the pickle has been most faithfully prepared nen and that is, 
when the grain has been completely immersed in it. The other , viz, that of 
laying the wheat upon the barn floor, and sprinkling it with a wisp of 8 straw dipt in the 
urine, is also liable to many objections. I have already hinted, that we have at present 
no test for ascertaining the necessary degree of staleness in urine ; the want of this mus 
always subject the use of it to very great uncertainty; but admitting that it Were in 
all cases sufficiently ﬆale, there is no nn of applying it properly, or equally, 
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when the wheat is spread upon the floor; some of it will have more moisture than it 
requires, some will be very imperſectly moistened, and many of the grains will not be 
moistened at all: I need scarcely add what the consequences of such management will 
be. The part of the seed, which has got an overdose, will be subjected to all the risks 


I have mentioned, from the caustic quality of the urine and lime; and the remaining 


part, which has been either imperfectly moistened, or not moistened at all, will, by the 
vermin not being destroyed, produce blighted, or smutted ears. When speaking of 
the salt pickle, I have said, that if powdered chalk, or common whitening are used, it 
will destroy the insects as effectually as lime, and that without the least risk to the 
grain, and have accordingly recommended it to be prepared in that way. The urine 
pickle I decidedly condemn, as it is in every point of view liable to insuperable ob- 


jections; for whether the urine is used singly, or in conjunction with lime, great 


mischief may be done by it, if the wheat 'is either prevented by any accident: from 
being sown, even for a single night, or if it is sown upon dry land, and the weather 


continues warm, and no rain falls for a considerable time afterwards; but if the urine 


pickle is ever had recourse to, it will certainly be much I if * or whitenin 8. 
are employed as absorbents in place of lime. © 


I am fully sensible, that much opposition will be made to „ Aaeulhbe bee laid 5 


down concerning these pickles, especially by those who have been long accustomed to 


the use of them; and who, without knowing the risk with which they are attended, 


have generally ascribed the failure, or deficiency of their wheat crop to other causes; 


but the ideas here held forth are by no means the offspring of conjecture or a warm 


imagination; careful trials have been made of each, under almost every variety of cir- 


cumstances that can occur, with this result; that though in a few fortunate cases, both 
the salt and urine pickles may be used without any seeming loss or ineonvenience, yet 
in a majority of all the i instances in 1 PER are n more or dern of the deed 
perishes from their effects. 1 


For several years past I have made trials of both pickle upon a given — of 


| geeds son at different periods of the season, and under different circumstances ol 


heat and moisture, and I have uniformly found that when wheat pickled with salt and 


lime was sown either upon ground containing a moderate share of moisture, or had a 


light shower soon after it was son, scarcely one grain in ten perished; whereas, when 


it was so wn upon warm dry land, and no rain fell has 122 two « or e 8 


afterward, nearly a third of che seed never 8 
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Again, when the urine pickle was used, even under the most fortunate. circum. 
stanees, two grains out of ten, or one fifth part of the whole, was generally the least failure 
that happened, even when it was son immediately after being pickled, but in cases 
where it was kept a night or two in the pickle, nine tenths of the seed have been 
known to perish, and when sown upon very dry land, and much dry warm weather 
followed, the loss has also been very great. The trials here mentioned having been 
made with a given number of grains, I was enabled to ascertain, with perfect accuracy, 
the proportion which perished in each experiment. These trials, with their dates, 
would have been detailed at full length, but as this Narr bys, Array exceeded the 
limits originally intended, I have omitted hem. OY 

Probable cause of the increase of Insects, both amongst . a hats re 
Experience, in many instances dearly earned, has clearly proved, that particular sca- 
sons are more favourable to the increase of insects than others; but though certain 
kinds of weather may be favourable to their propagation, it will be found, upon in. 
quiry, much of the evil is in general owing to the carelessness and inattention of 
farmers. It is a circumstance now pretty generally known, and well ascertained, chat 
the whole of the insects that are hurtful to the different crops die every winter, and 
that their different kinds are kept up by eggs which come into existence the following 
summer. These eggs are generally deposited either in the chaff, or in the heard or 
downy part of the grain, by which means nearly the whole breed is brought home 
with the crop every year, and could, with very small trouble on the. part of the farmer, 
be completely destroyed. No attention, however, is paid to this point; and by a ne- 
glect that is culpable in the highest degree, they are suffered to bre from FRE: to year, 
to the manifest injury, and sometimes total ruin of the crop. f 

I have long observed with pain the ordinary way, of epaciting the grain 1 the chaff 
this operation is for the most part performed in the most shameful manner, the fanners 
being generally placed so near the barn door, as to blow the whole of the chaff i into 
the dung- yard; by which means not only the seeds of all the different kinds of annual 
weeds that grew amongst the crop, but also the eggs of thoxe i insecis chat are known to 
be destructive to the grain, and which have been either deposited in che chaff, or 
mixed with it in the operation of thrashing, are Put amongst the dung, the warmth, and 

nourishment of which, is highly fayvourable to their Propagation, In that way, the | 
weeds and vermin of one season are again committed to the earth, where they multiply 
bean conception, and destroy the crops of the succeeding year,, and prove an er endless 
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*onrce of mischief. Any person who pays the slightest attention to the subject, will 
xeadily understand what effects must necessarily result from such management. Indeed 
de evil soon manifests itself; for by the time the dung has lain a very few days in the 
field, especially if it has been spread, and the weather warm and moderately moist, 
myriads both of vermin and weeds are discoverable mit: but what puts it beyond a dis- 
pute, that the eggs of these vermin are carried to the fields in the manner abovementioned, 
is, that in all cases where any material injury is done by them, it is to crops that have 
deen well manured. Another very strong proof in support of this opinion is, that if 
the sweepings of a barn, in which smutty wheat has been thrashed, is mixed wich dung, 
and laid upon land where wheat is to be son, the crop will 'infallibly be tainted with 
che disease. Trials of this have been made; and in some instances, four fiſchs of 
the plants son where FO n 80 · mixed was mo nn une * smut 
balls. 65159 
Instead of this practice, than which oddly can be more cojrabeattide; the 1 of 
the chaff and dust that is separated from the grain in the act of cleaning, should be care - 
fully collected and burnt; and in order to insure complete success to a measure of this 
kind, the walls and roof of every barn should be smooth plaistered; the fanners, during 
cke operation of cleaning, should be placed in such a manner as to blow. the whole of 
the chaff, &c. into a corner by itself; and when the whole is cleaned, the roof; walls, 
and floor, should be completely swept into the corner amongst the chaff, and the 
whole carefully collected into a sack, and carried out during calm weather, and burnt. 
Were a measure of this kind generally adopted and duly persevered in, there can be 
little doubt that the greatest part of the mischief which has been 80 long done, Pow 105 
vermin and Weeds, would. cease to be felt. . ng 
1 have frequently observed with regret, farmers, who have 8 great labour 
and expence in fallowing and cleaning their fields, completely ruin them immediately 
afterwards, by manuring the fallow crop. with dung, with which, the whole of the weeds 
and 1 insects, or animalcules, of the preceding crop was mixed. 
It is well known how readily both men and other animals are hurt by vermin, and 
| with what difficulty they are rendered clean: it is also known, that when they are freed 
from them, they will continue always $0, unless some tainted animal is introduced 
amongst them, The same thing applies to grain: so healthy seed upon land that 
has been manured with dung 1 in which there Were no insects or r eggs, stack the produce 


another, who has had a certain cutaneous disorder, will certainly catch it: the disorder 


them; a disease, which by proper precautions has been long extinct in Europe, and 


obstinacy on their part will have an equal tendency to perpetuate an evil, which, wich 
very small trouble and attention, may be remedied, and the prevention of which, vill 
produce immediate emolument to themselves, and great benefit to the community. 


224 Inquiry into ibe Cause of 


at a distance from any tainted grain, and thrash it in a clean barn, and it will continue 
healthy for ever; but the cleanest seed, when sown upon a field where there are 
myriads of insects amongst the dung, or thrashed in a barn that has not been properly 
cleaned, after having foul or smutty grain in it, will infallibly become diseased; The 
most ignorant peasant knows, that any person who ventures: to wear the clothes of 


mean, is occasioned by vermin. It is rather wonderful that this hint has not been 
taken by farmers. The infection above alluded to is not more catching than the 
diseases to which grain are liable, and every thing that has the most distant tendency to 
introduce them, should be shunned with as much care as the pestilenſde. 

I am sensible that it will be no easy matter to convince many farmers, either of the 
mischief arising from the present practice, or the benefit that will result from the 
measure I have proposed; to such I have only to observe, that the perverseness and 
obstinacy of the Turks have perpetuated that dreadful distemper, the plague, amongst 


which, by the same means, might also have been banished from Turkey: a similar 


Letters addressed to Six Joux SiNCLAIR, Bart. President of the Honourable 
Board of Agriculture, on the Subject of the Blight in MF. bear, ow puoligbed in 
the Hagen and Scots Papers, i in October 1795. 


e 


Va R, Haddington; October, 1555. 


The ardent zeal you have e in acquiring and disseminating useful know- 
ledge, convince me that any hint, however imperfect, that has a tendency even in the 
remotest degree to promote the public good, will be favourably received. 

Having paid particular attention to the wre which has affected the wheat this 
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ammer 1 "Oy leave to n n men . to OP for the * of 

Tbe Biene is known to __ arisen bn an insect, which, bp vein the ear in 
several places, has in some instances destroyed it entirely, in others one half of it only 
has suffered, and in many cases only a, few grains have been hurt; while in a great 
majority, though the injury has not been such as to destroy, or render the ears entirely 
empty, yet by checking their growth after they had made some progress in filling, 
they have ripened prematurely, and when rubbed oy the ene e d in them 1 is 

found to be hungry and imperfect. 80 if nit 1 0 
From the immense number of these insects Genen upon * en PROT is 
every probability that many of their eggs may be deposited, either in the chaff, or 
downy part of the grain, which, if s0wn along with the seed, will, by preying upon the 
tender stem, either destroy it entirely, or make it produce smut balls; to prevent 
which, dem e in _— water should be had recourse 4 in the eee 
manner? e eee een ON eee x | 

Take a tub, or _ open I wedbel, . it under a pump, put into it a bushel or two 
of the wheat intended to be soch, fill it up with pure water, and stir it well for five or 
5sir minutes with a broom; or *birch besom, — skimming off every light grain; 
then pour the water off, and repeat the operation with fresh water, till no more light 
grains rise to the top, and till the water . use of, takes no dirty tinge from the 


wheat. When this operation is carefully performed, not only the light imperfect grains 
will be separated from the seed, but also the greatest part of the eggs of the vermin, 


and the Succeeding "crop: will in all probability be healthy. Such a precaution is 


peculiarly requisite this year; as from the onthe and 0 ot of rege 89 * : 


part of the seed will de taken from the new 3 en 0009031707 $0 
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soon convinced that what I had there hinted; wich regard to the eggs of the insects 


being deposited in the ney pare of oops hes, was but too true; 7 by the assistance of 
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a good glass I discovered many of them, as already mentioned in the beginning of 
this paper. In consequence of which I SLAG the dit * also to the 
President of the . ichn 


IETER II. wide TS Gb lee e 
n n 1795. 
81 R, 


About two ck ago 1 "oh he la of 3 you c on | the wubject of the 
blight in wheat; at that time I mentioned the cause of the mischief, and recommended 
frequent washings in pure water, as a measure calculated, not. only to Separate the 
hungry imperfect grains, but also to wash off such of the eggs, or young insects, as 
might adhere to the healthy seed. From a very careful examination of the grain, I 


am now enabled to say, that many of these eggs are deposited upon the doun, or 


beard; these adhere so firmly as to cause a suspicion that some of them may remain, 


even after repeated washings. To destroy these effectually, some preparation will be 


necessary. The mineral kingdom, it is well known, abounds with articles, whose 


deleterious effects are fatal, not only to insects, but the largest animals; but the whole, 


or the greatest part of chat class of remedies hitherto recommended, are of a nature 
so acrid and corrosive, that there is an almost absolute certainty of their destroying 
the grain at the same time that they kill the vermin; even the ordinary preparation 
of stale urine is dangerous; for if by any accident the seed is prevented from being 
put into the ground, even for a single night after it is pickled, nearly the whole of it 
will be destroyed. The risk and disadvantage attending the use, both of the urine and 


other pickles, led me to examine the vegetable kingdom for articles, whose effects would 
be completely destructive to the insects, without injuring the grain. After many trials 


I found the following preparation quite sufficient for that purpose. 
Take of Barbadoes, aloes, tobacco, and bellebore powder, each one pound; boil 


the tobacco and hellebore powder, for about an hour and a half, in ten English gallons 


of water, then strain it through a sieve, with a cloth. laid over it to separate the tobacco, 
&c. ; put the strained liquid again into the vessel, replace it upon the fire, and stir the 
aloes finely powdered into it; let it boil till the. aloes are completely. dissolyed, then 
remove it from the fire and suffer it 10 cool; when cold, pour it iar, a een a 
and add as- much pure water as will make As gallons of the whole. 
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Into this liquid, the sed wheat should be put, after it has undergone the washings 
formerly mentioned in simple water, and suffered to remain at least 20 minutes, when 
it should be taken out and spread thin, either upon a canvass, or the floor, to dry it. 
If a couple of pounds of coarse glue, or gum arabic, have been dissolved inthe mixture, 

80 much iche better, as as it will by its tenacity make the bitter ingredients adhere more 
firmly to the grain. Th ie use of lime as an absorbent for hastening the drying is bad, 
as from the combina ion it forms with certain — it 1s — to injure the seed by 

its caustic qualities. == = | : 

The above articles will Slots * seven or 5 Giles and view 1 
prepared, and carefully applied, will be found sufficient for twelve dolls of wheat. The 
preparation which Ihe thus ventured to recommend, at the ame time that it is com- 
pletely destructive to insects. possesses no qualit that can hurt vegetation; and what 

is of singular importance, it renders the grain so nauseous, that neither pigeons, nor 
any of the devouring tribe, will eat of it. I have repeatedly given it to hens, pigeons, 

Kc. when thus prepared, and they uniformly spit it out after tasting it. I also tried it 
repeatedly upon the insects that destroyed the wheat this summer, as well as others of the 
same enen and in 1 5 mne even a weak solution of 1 It was fatal to them. 


I am, Kc. 
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Sir John Sinclair, Bart. M. Ff. 
President of the Board of Agriculture, | |, 5 5 


In addition to the above, I have to observe, that chamomile, wormwood, rue, and 
che whole class of bitter nauseous herbs, may be advantageously used for the same 
purpose; as it is uniformly found, that no insect will woe "= nl _ oy either 

come in contact, or 1s impregnated with their juice. (4X 
Proposed Remedy for destroying Vermin upon * growing n — season, 
when I was busied in making observations upon the blight, &e. my ideas in the way 
of cure, or prevention, carried me no farther than che preparation of the ed: after | 
much reflection upon the subject, I am now, however, convinced, that the vermin may 
be destroyed, and the disease cured, upon the growing crop, and that too by very 
simple means. The method 1 propose is this; take a piece of double flannel of about 
two yards in breadth, and of a length sufficient to go across'a-ridge; let a couple of 
cords be fixed to the flannel, one at each end for a man 0 hold by, in the manner 
0 8 2 
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represented in the sketch, and let little bits of lead, at proper distances, similar to what 


are put at the bottom of we nets to * them low in Me er., be ng to the 
other side . 
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=. Lt ha EXPLANATION. 
A The flannel. BB The cords, | ce, Kc. 15 weights. 


The above rude figure represents the flannel s SO prepared; let this he Jie in in a pre- 
paration similar to that recommended in the last letter: aſter being properly dipt, let 
a person take hold of the cord at each end, and go into the furrow at each side of the 
ridge; let them go on, 1n the direction of the ridge, drawing the flannel after them; 

In their progress it will touch the top of every plant upon the ridge ; when they have 
drawn the flannel in this way. from one end of the ridge to the other, let it be again 
dipt in the same materials, and drawn a second time along the ridge; in that way both 
sides of the ear will be touched by the flannel; this operation should, if possible, be 
done during dry weather, for this obvious reason, that any part of the nauseous ingre- 
dients which may be left upon the ears by the flannel, will adhere more firmly than 
they would do, when they are wet, or during rain, which. would be ready to wash them 
off entirely. I am sensible that considerable doubts will arise, as to the utility of guch 
a measure, and that it will be imagined by many, that the: small portion, of the ingre- 
dients Jeft upon each grain will be very inadequate to the. end proposed; but whoever 
considers the nature of the smaller! insects, and the nice sense which they possess, both 
8 in smelling and tasting, will be satisfied that even the smallest portion of the. wash 


above — adhering to the ears. wh; PIOjech, them sene from fa er 
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mischief. Indeed, I convinced myself of this beyond a doubt last summer, for upon 
drawing a linen rag that had been moistened in a very weak solution of gloes lightly 
over a few ears of wheat, and afterwards laying those ears upon a tree, where there 
were above a hundred of the i insects, in a strong healthy state, not one of them would 
touch them, while they at the same time fastened greedily upon a few ears that had not 
been touched with the aloes. If this mode of curing the growing crop is found to 

succeed upon the great scale, immense benefit will be derived from it, in unfortunate 
years, such as last; the trial is certainly worth making, and what forms a strong induce- 


ment, the apparatus is simple, and the e small, as, in all probability, It would not 
exceed a billing a an acre. _ 
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ns Ap to ascertain the Efficacy of. Ms, Davis's new Method Y cleaning Smutty 
W beat. 


Extract from the Minutes of the Board of a er 
| May 29th, 1798. 
Runs a letter from Mr. Robinson, 105 Majesty's Bailiff, on Mr. Davis's method of 
cleaning smutty wheat, and attended the experiment, Mr. Davis being in waiting. In 
i nine minutes he cleaned the wheat received from his Majesty's farm, so as to make it 
| Ll | sale able at a common price; but friction in the same degree, without his powder, would 
WW | Not have the effect. Mr. Davis informed the Board, that the expence of cleaning a 
| load would not, to a farmer with proper conveniences, cost more than 75. 6d. 
= The Secretary receiving instructions from the President to shew the samples to a 
1 mealman, he had an opportunity of laying them, directly, before Mr. Joseph Bell, 
miller, flour-factor, and baker, of No. 86, Watling-street, who, on examining them 
carefully, pronounced that the black wheat was not worth more than 3538. a quarter; 
that the sample treated with friction only, was worth 4os. but still fit only for blues, of 
which gingerbread is made; but that the sample fully wrought with Mr Davis's powder, 
vas a very good sample of wheat, and now worth about 546. a quanter. 
RESOLVED, 15 
That is appears to the Board, that the discovery of Mr. Det) is very practicable 
on any scale; effective; highly useful, and important ; and that be deserves the en 
e. of « all farmers. 
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XIII. 


Observations on (VERN exdleining- the Nature and Construction of those 
calculated for reclaiming Lands from the Sea, from Rivers, and from Lakes, or for 
preventing Encroachments, and guarding against Inundations ; with Remarks on 
some Embankments already executed. By RoßgzRT BEATSON, of Kilrie, Eq, 
late vl His Majesty's * of * * 


EMBANKMENTS. | 
SECTION 1. 


Of Emban king i in general. 


Tad are many parts of the kühn where woldrfol improvements may be made 
by embankments, provided they are judiciously planned and properly executed. Im- 
mense tracts of valuable land may be gained, not only from the sea, but from large 
rivers and lakes; and the advantages that would accrue, even by preventing many of 
those rivers from overflowing their banks, and in great floods inundating eo Sa . 
adjacent level country, are too manifest to require illustration. 
In some places, a bank of only three or four feet in height might, at a very small 
expence, prevent thousands of acres being overflown, whole crops being carried off, 
and an immense deal of other damage being done. In other parts, very trifling banks 
might be the means of gaining very large tracts of country, which, in their present 
state are perhaps of little or no value; and yet, so indifferent are most people about 
improvements of this nature, chat although extensive tracts are overflown, and the 
most serious devastations committed year after year, they use no means whatever to 
prevent it; nay, although the sea itself, as if to rouse the slothful from their slumbers, 
presents to their view, twice every four and twenty hours, large tracts that might by 
Proper means be made of great value; yet, even these repeated invitations are dis- 


232 Observations on Embankments. 


regarded, and no attempts are made to possess what might, in many cases, be 80 easily 
and so advantageously acquired. 

There is something so truly inconsistent and unaccountable in this mode of 
conduct, that it is a very difficult matter to reconcile it either to common sense, or to 
reason. It is not, that people in general seem blind to the value of land, for in most 
cases they appear to be sufficientiy tenacious of property, and to put a tolerably high 
value upon it after they do acquire it ; but one would almost be led to believe, that 
the generality of mankind feel a much greater pleasure and satisfaction in seizing 


i upon the property of others, however distant it may be, than'to use the means in their 
| 4 pover, of taking possession of what lies almost within their grasp; else how can we 


account for the strange infatuation of their encountering the utmost difficulties and 

dangers, risking and losing vast numbers of valuable lives, and expending immense 
Wo ums of money in acquiring, (although not sure of keeping) a small spot of land in a 
HY | distant and inhospitable region, when at the same time a tenth, nay, sometimes an 


| A . hundredth part of the sum thus expended, would gain, without any risk or difficulty, 
| * perhaps as much of a more fertile soil, on the shores of our own island, or the banks 
| N | | Bet = . . | = LR 

5 of its rivers. And surely there can be no doubt, but an additional county, or tract of 


* | land, added to the island of Great Britain, contiguous to, or within its own bounds, 
would, if properly cultivated, be of more permanent advantage to the nation at large, 
than double the quantity, in most cases, gained in a distant clime; consequently, 
although the possession of some calonies, br foreign settlements, is no doubt an object 
of the utmost importance to trade and commerce, and highly deserving of the greatest 
] i attention; yet the acquiring of additional territory at home is an object no less 
th | important, and ought therefore to have at least a share of that attention 1 expence 
bestowed upon it, which it so justly deserves. 
Inzn some places, it is true, active and enterprizing one * hes advantage of 
the opportunities that have offered. In Vorkshire, in Lincolnshire, i in Cambridgeshire 
and in other places, many hundred thousands of acres have been gained by embanking. 
In Holland, the whole country has in a great measure been gained in this way. Near 
Chester, the River Dee Company have also gained some thousands of acres from the 
sea, which are now divided into several beautiful farms, one of which pays a rent of 
L 500; per annum. The others are, smaller, but the whole together amount to more 
than ¶ 2000. per annum; forming a very pretty estate, neatly inclosed, and $ubdivided | 
by thriving hedges into square or rectangular fields. 
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Large sums have been expended i in some places by individuals, with a view of 
zuarding against inundations ; but owing to the embankments they have made, being 
injudiciously placed, and as badly constructed, the desired effect has not always been 
produced, particularly in the northern parts of Chechire, on the banks of che river 
Mersey, where embankments have been thrown up at a great expence, which, from 
the manner they are placed, 191 in some cases, FRY "RO the course of the river, 
do more harm than good. | 

Buy the appearance of that part of the country, so far as I could judge from ad 
cursory view I had of it, it seemed to me, the inundations from that river might have 
been effectually prevented at a much easier rate, if a proper method had been taken 
at first; but from a certain ill judged and mistaken tenaciousness of property, the 
embankments are reared so close upon the sides of the river, that in many places it is 
confined to a space not more than twenty yards over. Owing to this, and to an aqueduct 
across the river, with only one arch instead of two, which it ought, at least, to have 
had, the water, sometimes, in great floods, rises, I was informed, to the height of about 
' twenty feet above its ordinary level, and overflows the embankments, Om now, 
by frequent additions, they are about that height. Ge Po 
Instead of twenty yards, had these embankments been eighty or a hundred yards 
distant from each other, and the river widened in the narrowest places, one third or 

one fourth of their present height would have been quite sufficient. They would have 
been much easier constructed, and less liable to damage by the floods, and a great 
deal of money would have been saved, not only in the first construction, but in 
keeping the banks afterwards in repair; neither would that space of ground between 
the embankments and the river be altogether useless. On the contrary, it would have | 
produced the richest pasture, or meadow hay, by its frequent manurings with the ferti- _ 
lizing particles left upon it, when flooded by the swelling of the river; and, in those 
Places, if any, that are unfit for pasture or hay, willows or other aquatics might have 
been planted to great advantage, and thus it might have been of more value perhaps 
than at present, and the interior ' grounds more e e secured from * m—_ | 
 occasioned by a sudden flood. I e 
Notwithstanding the general indolence shown in most parts of the country under 
ing che acquisition of land by embanking, and the seeming aversion that most people 
have to engage in such undertakings, there have been, however, some ingenious and 
enterprising projectors, whose ideas upon that subject have sogred far * the 
VOL, 11. Hh 
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bounds allotted to common understandings. From the speculations of such people 


the most important advantages are sometimes produced; and surely the man, who is 
possessed of a speculative turn of mind, and who considers no obstacles insur- 
mountable, is a much more useful member of society, than he who is perpetually 
starting difficulties against every new project, and is for all things mann in alu 
quo, that is, for leaving the world as he found it. | 

The idea of embanking Lancaster Sands, for example, never 8 have occurred 
to a torpid genius of this kind. A thousand difficulties and impossibilities would have 
immediately started up at such a proposal, which, to a more expanded mind, appear 
perfectly practicable to overcome. 5 

What then must those anti-projectors think, when they are told that it is 1 
to exclude the sea entirely from these extensive sands, which form a bay, exposed to a 
south-westerly wind, more than ten miles across, containing a surface of near forty 
thousand acres, and where the tide rises about fourteen to eighteen feet perpendicular 


height. 


Some proposals and estimates have analy been made for carrying this project 
into execution. One very public spirited and enterprising gentleman (Mr. Wilkinson) 
has offered to begin a subscription for that purpose, by leading off with the princely 
zum of C 50,000; but so many unexpected obstacles have come in the way, I under- 
stand, by the claims of lords of the manors, and in proportioning the tythes, in 


he event of acquiring so large a tract of country, that few people have on that account 


chose to embark their fortunes in this immense undertaking, seeing that their profits 
may be liable to so many deductions; consequently n conclusive has yet been 
done in it. 

Ulverstone and Duddon end on the same coast, are also proposed to be embanked. 
The latter, over which I went with Major Gilpin, a gentleman who has paid great 
attention to that business, appears to be the most practicable. | 
According to his opinion, there might be about nine hundred acres of very good 
land gained there, by laying out a sum not much exceeding L 20,000. If on a correct 


survey being made by persons properly skilled in such undertakings, so valuable an 
acquisition is proved to be attainable at so small an expence, can there be the least 


hesitation, about immediately commencing a project so highly advantageous to that 


part of the country, and to every individual concerned in it. But I shall peak more 
particularly of these sands afterwards, when treating of embankments against the bea. 
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mention them here, in a general point of view, chiefly to arouse the attention of 
those, who have the good fortune to be situated near places of a like nature, or such 
as are capable of so great an improvement, and to show that even a tempestuous sen 
rolling into a bay ten miles across is not _— considered as an obstacle altogether 
insurmountable. c krete | 

That there are many. en tracts in different parts of the kingdow, both on the sea 
coast, and on the sides of lakes and rivers, much more easily attainable than Lancaster 
Sands, or any of those sands here mentioned, there cannot be the smallest doubt; it 
is therefore surely worth the attention of those, who are s0 fortunate as to possess 
property near such places, to take the advice of the most intelligent people, upon so 
important a subject, that they may form a judgment, whether the acquiring of a large | 
addition to their estates, in this quand; is an 2 adequate to the — 


SECTION 1. ; 
2 ein the Sea. 


Febankinagdi for the protection or reclaiming of land may bs divided into i Gives 
different kinds, namely, embankments against the sea, against rivers, and against lakes, 
each of which should be formed according to the resistances required. The first of 
these, however, will in general require by far the strongest and most expensive works. 
When an embankment is proposed to be made against the encroachments of the 
sea, it must first be considered, what is the greatest depth of water at the highest spring 
tides. About two feet higher than that should be the summit of the bank. Some have 
recommended only one foot higher, but it is best to err on the saſe side, for the con- 
sequences attending an overflow, after the whole is completed, may, in one tide, do a 
great deal more damage than all the expence of the additional foot in height. This 
actually happened near Chester, several years after the embankments had been com- 
pleted. An uncommon high spring tide-flowed over the top of them, and occasioned 
the greatest consternation through every farm: fortunately, however, it soon subsided 
without doing so much damage as was at first apprehended ; but the cmbankments * 
were immediately raised higher, and no such accident has since happened. / 

Ik the embankment is made at first, even three feet — than the highest rise of 

H h a | 
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the tide, expecilly at hone places exposed to the waves, or swell of the sea, it will be 
so much the more secure, for new works of _ kind ge" subside, or settle in some 
degree, after they are erected. | 
It is a very necessary precaution, OY if the banks are large, to take the 
levels frequently for some time after they are completed, lest they should subside too 
much, and thereby occasion a mischief, which, it was imagined, had been sufficiently 
guarded against. - If the banks are but low, this precaution is not 80 necessary, for the 
Settling will always be more or less nn to their Ow and in low banks will be 
but very little. | 
It is hardly possible to give one 88 wk respecting the size and ann of 
tuch embankments. This must be regulated according to circumstances and situation, 
for which a skilful engineer will always make the proper allowances. 
If the embankment to be made is to exclude the sea from a low marshy piece of 
ground, over which it flows only at spring tides, the operation is easy, and may be 
effected at a small expence. If it is intended to reclaim a piece of land that is covered 
every tide, either in some bay or creek, or on the sides or. windings of some large 
| river, in which the tide ebbs and flows, the work will be somewhat more difficult, in 
proportion to the depth of the water and the rapidity of the current. 
If it is proposed to exclude the sea from some exposed situation, either at the mouth 
of a river, or in a bay or inlet uncovered every tide, the work will be the most difficult 
and most expensive of all, in proportion to its exposure to prevailing winds and to the 
depth of water to be resisted. Each of these 5 situations en a different mode of 
management. : 
Embanking against the sea, if at any dd 1 i high” water 1 
is not only the most tedious, but the most difficult of all; for if the materials are not 
very good, and the work is not properly performed, the force of the water at ever) 
flowing of the tide will soon undo all that has been done, especially if the soil is of a 
sandy nature, as it often is in such situations. If it is a strong clay, as is sometimes 
the case in marshy places, there will be the less risk of its being washed away. 
In sandy situations it has by some been recommended to lay bundles of strav, * 
ä reeds well fastened down, or any other u to 0 the sOil _ carried 
away by the ebbing tide. 
Where a sufficient quantity of good strong turf cannot be had. then 3 may 
be tried; but where such turf is to be got, as in most marshy situations, and where the 
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embankment required is not to exceed the height of four or five feet, it is best to 
Fnish the slope with good turf as expeditiously as possible, as the embankment pro- 
ceeds ; that is, supposing a length of thirty,” forty, or fifty feet, or yards, of it can be 
completed in a tide, it is better to finish that length to its intended height, than to 
trace out or begin a greater extent than can be finished before the tide returns, by 
which a great deal of the soil might be carried away, and of the work demoliched, 
which it is not so likely will be the case, when the slope is finiched. 
Turf, containing the roots of bent or rushes, is very good for this purpose. The first 
| thing, however, to be done in an embankment, of-this sort is, to stake out the intended 
line of it, marking the readth at the base, also the width of che excavation, or trench, 
to be made in the inside, from which most of the materials that compose the bank are 
to be taken; this trench also serves as a drain to keep dry, the grounds within. At 
different parts of it, should be trunks, or sluices, to shut of themselves against any 
external water, and to open, when the tide ebbs, to let out any water from within. Its 
vidth must be proportioned to the quantity of materials required from it, for the em- 
bankment; eight, ten, or fifteen feet wide, and three or four feet deep, leaving a 
berne, or space, between the edge of the trench and inner bottom of the embankment. 1 
If the oil | is s strong, one foot or eighteen inches will be sufficient for this orme ; =_ .- 
: r sandy, it will 1 at N des or four * 1 


will of course be the es i wad; and the GONG a leg liable to injury: this N 
slope must therefore be made according to its exposure to the winds and tides, but „„ 
nothing can be 4 greater error than to make it too bold or upright. Suppose Plate | 
XVI. fig. 1. to be the Section of an embankment of this kind; the horrizontal, or 
base line, EB, hould. be 'at least three times the perpendicular height AE, but F D, 
the inside slope, need Hot to be above'three  fourths ohe een * that 
is nine inches for every foot in height. CCTV 
The inside slope should also be fated with . may be laid with the green OE 
side downwards, as in building any common sod wall. Some expert sodders can 
finish this kind of work extremely neat, by seuing the 50d on "_ won to the * 
_ Slope intended to be given, and with proper mäallets and es they ram the earth 
hard behind, which consolidates the work as it advances, and 4 very — to its 
durability. When the first or lower course is finished, they pare the upper edge of the 


ou vin a charp bat, quiz even, By laying «ti them, and then ber n on. 
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the second course, which they finish in the same manner, and so proceed till the whole 
height is completed, which, when finished properly, looks very beautiful and * 
not a joint between the turfs being seen. 

If turf is to be used in covering the outside slope, it must all be laid with the gray 
uppermost, and well beaten down with a flat 80d beetle for that purpose, and for their 
better security it may not be amiss to drive a small stake of about 18 inches long, or 
more, through every sod. The sods for this purpose should at first be carefully taken 
up, and traced by a line, all of the same breadth, and their edges cut as even as 
possible, that they may make the closer joints, which will tend very much to their 
security till they grow properly together. : 

If it is proposed to reclaim a piece of land upon which dhe sea cbs and flows 
every tide, to a greater depth than in the foregoing case, as in a creek or on the side 
of a large river; a different mode of proceeding must be adopted, according to the soil 
and to the materials intended to be used. If there are plenty of stones to be easily 


had, a bulwark may be formed of these, with a mixture of clay, either by land carriage, 


or (which in some cases is preferable) by carrying them in flat bottomed boats, or 


punts, and throwing them overboard till a bank is accumulated. If stones cannot 80 
easily be had, a quantity of clay, or other materials fit for the . thrown in, in 
the same manner, may answer equally well. 


I think I have heard, that most of the embankments in Holland were 1 in 
this manner, by carrying the clay dug out of the canals in boats, and throwing it into 
the water. In either case it is necessary to fix up strong poles before the work is begun, 
as guides for laying down the materials. Sluices are also requisite at certain places, to 
let out the back water when the tide ebbs; but the position and construction of 
these depend so much on local circumstances, that the pros who conducts the work 
ought to be the best judge where and how to form them. | 

A great deal depends on a skilful engineer in works of this kind, who will contrive 
many ways to facilitate the work, and to overcome all difficulties in the execution of 


it. A man of real genius, by his different contrivances, will often render, the accom- 


plishment of a great undertaking comparatively easy, which, to many, would be almost 


- impracticable, or, at least, carried on at so great an expence, as to counterbalance the 


advantages to be derived from it. He might, even in such cases as we are now treat- 
ing of, erect stages or platforms so contrived, as to carry on the work at all times of 
the tide, which would be a prodigious saving ; for it is a tedious as well as an expensive 
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thing, the delays occasioned by the tide in works of this nature; and waggons might be 
$0 constructed as to carry, on these platforms, large quantities of materials at once, to 


be easily emptied, and as easily filled; and they may be drawn by machinery in such 


| a way. as to save a great deal of expence in carriage, as well as in the tide work; but 
I shall treat more particularly of these in another place, “ as also on the whole manner 
of constructing embankments in Holland, where these kind of works have been so 
very successfully planned and executed. 

The next and last species of sea embankment, mentioned above, is perhaps the most 
important of any; for there are few estuaries, or mouths of rivers, where large and 
valuable tracts of land may not be gained by embanking. The shoals, or flats, formed 
at the entrance of such rivers, are often composed of the richest manures, or most 
fertilizing particles brought down by the stream from the towns above, or from the 


adjacent country through which the river flows. These shoals may therefore, by proper 


management, be in general very easily converted into the most fertile plains. 
Where such a situation happens, the first object is to collect the whole river into 
one stream, and to prevent its overspreading a wider extent than just sufficient for its 


discharge; or, perhaps, it may be better to alter the course of the river dai and 


to make it discharge itself at some other place. 


In chis latter way, it has been proposed to reclaim that extensive tract, called Lan- 


caster and Milthrop Sands, and also Ulverstone and Duddon Sands, and the principle 


upon which that idea is founded is this: It has been observed and proved by ex- 


perience, that if the course of a river, or stream, is altered in such a manner as to make 


it discharge itself into the sea at a different place than it did before, the former place 


will, in a few years, by the constant accumulation of sand or mud brought in every 


tide, be so choked up or raised above its former level, as to form of itself in process 
of time, a bank that, with a very little assistance, will quite exclude the sea; for as the 
current of the river before carried away all that sediment which the motion of the waves 


naturally stirred up, the current being removed, it stands to reason that all, or most of 


the muddiness will not only be carried farther up the old channel of the river, but a . 


great part of it will be deposited there, as the tide recedes. It has even been observed, that 
in spring tides and particular winds this sediment is deposited in greater quantities than 


at other times; and I have been informed that a gentleman in Lancashire, who has 
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gained some land in this manner, has found, on making a perpendicular cut in the 
land so gained, that the different strata or layers were so distinct, he could easily dis- 
tinguish those made at spring tides from the rest. This is a very curious fact, and well 
worth the attention of all who have lands situated at the mouths of rivers, as there 
may, in many such places, be considerable tracts * in this manner at a 1 small 
expence. 


Although this [OR may be proved by experience in some e nevenbles 
zhould imagine the effect would not be the same in all situations. 

Where there is a great extent of flat or muddy shores, the motion of the waves _ 
no doubt stir up the mud or sand, and carry great quantities of them along with the 
current on the flowing of the tide ; and when the tide ebbs, although some of the 
lighter particles will be carried away again, yet it is natural to suppose the heavier 
ones will be left behind. If the shores are bold and rocky, except just near the entrance 
of the river, there will be the less of this mud; but, indeed, on such shores there can 
| be little or no occasion for embanking, unless perhaps in some creeks, narrow at the 
entrance and spreading wide above. From such creeks, if the sea were excluded, a 
great deal of land might probably be gained. e 

A survey having been made of Lancaster Sands, and of the cw aeration of 
the course of the River Kent, it was found that the length of the cut necessary to be 
made, from a little way below Dalham Tower to the River Loyne, is 21,340 yards, 
or 12 miles and 1 furlong. This cut is proposed to be about 34 yards wide, and 4 
yards of average depth, making an excavation of 2,902,240 cubic yards; the expence of 
excavating which, at 44d. per yard, would amount to £ 54,417. Perhaps this estimate 
is rather under rated at 44d. per cubic yard; but on the other hand, the average 

depth of the excavation, I presume, is considerably over rated at 4 yards, as a great 
part of the depth necessary may be made up by the soil thrown out; consequently 
whatever is made up cannot be considered as a part of the excavation ; besides, if the 
River Kent, Lindale Pool, and the other streams proposed to be taken into this new 
cut, require, when united, a space or channeFto contain them, whose transverse section 
is 136 yards superficial, it would be much less expensive, I should suppose, to to add 
11 yards to the breadth, and to take one from the depth proposed, unless it is necessary, 


from the level of the bottom of the river, to make the bottom of the new cut of a certain 
stated depth. 


The whole expence of completing this great e bas bees a ovine at 
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only £ 150,000; and in the opinion of some gentlemen 50 or perhaps ¶ 60,000, less 
might do. In this estimate I'apprehend there has been no allowance made for the 
buildings necessa y on so extensive a tract, nor for inclosing and draining, all which, 
as well as the interest of money laid out before any return can be expected, should 
be considered in estimating the expence of improving and bringing into a state of 
cultivation a barren uaste of this nature. Moreover, it is natural to suppose, that 
in a space of near 60 square miles in extent, if it were ever brought to that highly 
improved state, to which many people think it capable of; there must of course be a 
considerable number of inhabitants upon it to eultivate the ground, and to colonize 
this new acheird tärroty. In Wut Case here most be plocei of religious wortip, 
consequently, even the building of churches should be taken into consideration in a 
general estimate of this kind; besides, in the estimates I have seen, it is taken for 
granted, if the frech water is conducted another way, as proposed, that in a very few 
years the sea will completely exclude itself from this extensive tract, and bree gate no 
allowance whatever is made for any sort of embankment across those and. 
1 confess I have not yet had sufficient experience in this mode of bann u. land, or, 
as it is called © recovering it from the dominion of Neptune,” to put that implicit con- 
fidence i in it, which many very intelligent and sensible men seem to do; and 1 should 
conceive it a very hazardous speculation to lay out so large a sum of money, merely on 
the faith of Neptune excluding himself, by performing the principal part. If this could 
be depended on, the speculation would be admirable, and the advantages and profits 
arising from 80 great an acquisition would be immense; but if after laying out perhaps 
near £ 200,000: in altering the course of the rivers, &c. it was found the sea left little 
or nothing behind, or if it did at one time, that it carried it all away at another, in what 
predicament must those eoncemed feel themselves? They must either lose the whole 
money laid out, or they must expend at least Z 200, 000. more, perhaps, in performs | 
ing what they had trusted so implicitly to Neptune to do. If it were certain chat even 
a fiftieth part of an inch was deposited every tide, the zuccess of the undertaking 
would be unquestionable, and a concern in it highly profitable; for in very liitie more 
than eight years, ten feet of perpendicular — be raised, _ men, 
easy matter to accomplish the en ee ee IE eee ee ee gt "4 
The Duddon Seh re anothertrork whit gre eee, 
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and at a very easy rate too, when compared with that we have just now meizjonecd. 
In their present State a great deal of land, that might —— 
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quently overflown, ng rendered 80 wet and marsby, that it is of little or no value 
whatever. By altering the course of the river Duddon, and bringing it farther north 
on the low marshy ground, it appears to me, so far as I can judge without actually 


taking the levels, that, not only the whole of that ground might be n drained, 


but a considerable tract of sands reclaimed, 

The making of the new channel for the river seems models 8 1 easy, 
the ground being nearly level (excepting a small rise at one place) the whole way, from 
where the new cut would begin, about 200 yards above Duddon bridge, to Haverig 


pool, where it would empty itself into the sea. The length of this cut would be about 
six miles, which ought to be made navigable the whole way, with a lock near the sea, 
and a bason with proper landing places for delivering goods. / 


The quantity of ground that might be gained, including the sands and ene ground | 


on each side, would, in Major Gilpin' s opinion be about gooo acres, and the whole 


expence under £ 20,000. The quality too of this land has every appearance of be- 
coming extremely fertile ; as a proof of which, a farmer who some years ago gained a 
few acres of it, by embanking out the sea, has found that it n the best crops of 
all kinds, even with little or no manure. „„ 

so large a tract of valuable land to be bind at $0: very vilingcs an e is an 


object highly worthy of attention, not only as a profitable concern, but on account 


of many other advantages that would arise from it. It is therefore surprising to me 


| that the neighbouring proprietors, or some enterprising private individuals, have not 


long ago taken the necessary steps to reclaim those sand. 

The execution of these projects would be attended with the most | beneficial effects 
io a very large tract of country, and ultunately would be felt i in some degree by the 
nation at large. There would not only be an addition of territory, larger than either 


of the islands of Guernsey or Jersey, but it would tend to improve at least four times 


that extent of the interior country, A safe and speedy communication would be 
opened between the towns of Lancaster, Whitehaven, Ulverstone, Ravenglass, Dalton, 
Bootle, Egremont, &c. and all the intermediate country, instead of a mountainous 
and very eircuitous route, or a precarious and dangerous passage over | casier Sands 
in crossing which, many unfortunate people annually lose their lives... " 
Independent of the advantages arising from. the produce of the nad, 10 fs ——_ 
the produce of the interior part of the country, which, in many places, is n 
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is with the atmost Affculty and inconvenience that any commodity avis can be 
transported over those dangerous sands, and almost inaccessible mountains. 

By diverting the river Duddon into the navigable cut proposed, it would yield the 
most important advantages to the town of Broughton: and all the back country, by 
facilitating the importation of coal, lime, and other foreign produce of every kind, and 
the exportation of slate, iron, and other productions of the country; a considerable 
trade being even at present carried on in slate and iron, which would nn be 
greatly increased by carrying these projects into execution. 

Although several public spirited individuals have taken _Y pains to n * 
truly laudable and important undertakings; yet the opposition, I am informed, that 
has been given by the proprietors of some trifling fisheries, (who were offered a full 
indemnification) and from some lords of manors, who would neither contribute towards 
these improvements, nor relinquish any part of their claims to the ground when im- 
proved, has occasioned so many difficulties, that the matter has been for some time in 
a great measure dropped. It is hoped, however, that in these enlightened times, when 
the spirit for improvements of every kind seems to be aroused, these very important 
projects will be again seriously taken into consideration, and chat every obstacle 
towards their completion will be removed. And if the idea of reclaiming Lancaster 
Sands should be considered as too expensive, and too mighty an undertaking to begin 
with, an experiment might be made on Duddon Sands, where the money proposed tio 
be expended is comparatively trifling, and where, if the scheme . e. 
not be the alen W eee eee ane Ge al T „ri 
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rivers, when they rise above their common level, either owing to an inerease in the 
waters, or to their being in some degree affected by the tides. In either case, the 
waves occasioned by a strong wind, where the river is wide, will moulder away the 
banks on that side upon which it blows, unless prevented in proper time. This may 
be done either by securing the bank properly with stones, or by driving a row of long 


piles pretty close together, at a little distance from the shore; the piles being of such 


a length and $0 driven, that their tops may be always above the highest rise of the 
water. It is surprising the effect that piles driven in this marmer have, in resisting the 


power of waves. Some years ago, when I was on duty as an engineer at a fort near 


Portsmouth, built on a point of land much exposed to the sea, the waves made such 
bavock, that the walls on that side were constantly giving way, although built in the 
most substantial manner, and having bulwarks of large heavy stone besides, to protect 


the foundation: bowever, all would not do, those bulwarks Weed® soon "knocked to 


pieces, and several times the wall itself. At length it was proposed to drive a number 
of piles about 40 to 50 yards from the fort. Those piles were 12 or 15 inches in 
diameter, and driven about one diameter from each other, nearly in a straight line 


parallel to the wall where the waves did so much damage. They were driven into 
the ground with a pile engine, till perfectly firm; perhaps 8 or g feet deep, and about 
wo feet of the top of them left above che level of high water mann 


After this was done; the walls received no further injury, the space between the 
piles and: the fort being always perfectly smooth, however tempestupus the waves might 
be without. The same simple method might sometimes, perhaps, protect the banks of 
large rivers, if exposed to the waves, when other methods might fail. _ 
But the most common cause of rivers encroaching on their banks, is the resistance 


occasioned by a sudden bend. In flat countries, apt sometimes to be overflown, where 


there are any such bends or windings in the rivers, it would be of great advantage to 


straighten the course as much as possible, for as every impediment, or obstruction, will 
naturally cause the water to rise higher than it otherwise would do, and as such bends 


aye that effect, consequently in the zime of a flood. the waters vill oveHHS la, greater 


extent of country, and 19,a.greater depth, than,if | the. viver r had a free and uninierrupted 
eguree;$jraight forward. 194%" 7 303 cri okt 59 35 1d mow 0 19031 Sub 


If the windings of the river cannot be — and that encroachments are making, 
on 22 of the banks, it must first be considered ,whejber the fore of the; ih 
hy to. 2ngjber place, —_— an be done. er d 


4 
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river is encroaching on its banks. at A, fig. 2. a jutty of stone alittle: way up the river, 
in the mee * 8 towards me — prevent: 


On the River Nith . a an deal . n 4 way 11 
Mr. Millar of Dalswinton, a gentleman; of the most enterprising genius, and most 
liberal mind, uo bas paid more attention, and laid out more money in making im- 
portant and useful experiments, than almost any other private individual. The course 

4 where Mr. Millar has been carrying on his operations is nearly as follows: 
AEB C, fig. 3. is the nn was eneroaching most rapidly, and seemed inclined 
to take a new: course towards F, which — have destroyed some very fine land, 
and done a great deal of mischief-in that part of the country. To prevent this, Mr. 
Millar made a large cut about 400 yards i | 
quantity of stones quite across the river at E, to direct its course in a straight line from 
A to D. This had in a great measure the desired effect, by totally preventing its 
progress at B, but now it began to 3 banks at C. He at first endeavour- 
ed to prevent this, by driving in, at a considerable expence, a number of piles at a 


lütle distance from the bank, and wattled them with willous, &c. thinking 
thereby to protect the bank. The piles were drove in with heavy mallets, apparently. 


firm into the ground; they: continued so for some months, till a heavy fall of rain 
came on, which swelled the river, undermined the piles, and carried them all away. 
But indeed it is in vain to think of piles doing any good in such a situation, unless 
firmly driven in by a pile engine, for it is not possible to drive them in properly. 
with mallets. This must have been the cause of their giving way so very soon. bf 
The piles not succeeding, Mr. Millar was-resvlved:to try another plan. Anf 
his adjacens fields being covered with an immense quantity of stones, he ordered them 
to be gathered and thrown in to che river; 0 as to form a jutty at G a little waꝝ above 
the injured bank. Being obliged to go from home about that time, and to leave the 
execution of 8 — 
at right angles to che strtam. ¶ It. had q Wereto Lcenect;Dut. ; 
che matter Mort tham before; ——— 
+ be current will be forced: rm By tdeche appasite: side of the river at C, and from: 
inence it vill rebound to vAde D, more x ioleni y chamit did before; But if i. jutty is. 
placed obliquely as at. E. in wilk fogceinhe, current. gradually towards F., in which: 


position * Ore — ** . 
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Mr. Millar was therefore under the necexsity of making other June in chis way, and 
has now the satisfaction to find that they answer the purpose intended. Those he 
made laterally formed a sort of convex slope, the convexity being parallel to the 
current. Strong planks were also firmly set on edge among the stones, | their ends 
pointing towards the river; so that if ever any current came so rapid as to move e of 
the stones, it must move them all in a body the whole length of the plank. 5 
Perhaps this precaution was unnecessary, for although stones are e into a river 
loose in this manner, the slush, sand, & c. that come down the 8 will soon fill * 
all the cavities, and render it as firm 7 solid as a regular built wall. > 
I have been the more particular in this description, to show r errors * 3 
Millar at first fell into, and the great expence they occasioned ; whereas, had he been 
on the spot himself, and _ the work. "IE as he mne it . have saved 
him a great deal of mone. | 5457555 1 
I be next sort of embankments and ROO: are 9 . ee e 
their banks, and inundating large tracts of country. This may be considered as the 
simplest and easiest of all sorts of embanking, if judiciously executed. It is therefore 
the more inexcusable to see in some "__ extensive tracts of the richest meadows 
completely overflown by every flood. ; | | 
Few ordinary sized rivers rise more, even in the: 8 Bee 115 dis or six 
feet above their common level, unless when they meet with some considerable inter- 
ruption, or confinement in their course. But if interrupted or confined, they will rise 
perhaps twenty feet or _ as 1s the case, * some a of 15 River n a 
mentioned. | 
If, for example; a given quantity of water is six cud wha: running over a 
space 20 feet wide, it is clear if that space was made only-10 feet wide, the water would 
rise to 12 feet, and if it were made 15 feet Mc the same e of water would | 
rise only to the height of three feet. U OA SED HH, 
It is therefore of great consequence in preventing e to- give the river as 
moch wich as possible, by widening every narrow place. All kinds of obstruetions should 


also be removed, whether ocoasioned by win / shoals, stones, trees, bushes, or any 


thing else. In some cases this inay even preclude! the netessity of embanking ;- but 
where embanking is necessary, let ihe banks by all means be at a sufficient digtance' 
from each other, to contain wich ease between them the largest contents of the riyer in 5 
great floods.” The distance and Wann banks my e be een mr : 
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measuring a section gef the river when at its highest, or when the flood mark is visible. 
By not attending to this, a great deal of money has been thrown away on the embank- 
ments on the river Mersey, and after all, they do not effectually answer the intended 
purpose, a great part of the country aac still I _— time the river rises 
to any considerable habeas 4; 

Where a sufficient distance is eee nn 0 . r height e 
not exceed from four to six feet. If irremoveable obstacles are in the way, which cause 
the river to rise higher, the banks must be higher in proportion. In either case, how- 
ever, the slope of these kinds of banks on each side may be equal to its perpendicular 
height, and the breadth on top about one third of that height; which, supposing the 
bank 6 feet high, the mann Os: — eee a8. 
shown in fig. 5. ore 4 

The materials for dd chad WREre chiouldt 1 e as Pe as pſt fo the. 
sides of the river, which vill have the double effect of widening the river and form- 
ing the embankments, and there should be a trench on the inside, (from which materials 
vill also be got) with some sluices, as formerly directed, to drain off any water from 
within, also sluices to let in water from the river, if — which would . much 
&rilize Ge e ad et tr laid. out oe that nm 
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The last sort of edi we shall be is against 16kes, e nage are 
ealled in Ireland and Scotland; and meres in the North of England. "Ns 6, 

It generally happens that the waters in those lakes subside greatly in ew summer 
season, and that they rise considerably in winter, or when the season · is wet. 
In some lakes, the extent of surface overlidvn in winter so far exceeds win the 
vater covers in summer, that it would be a great object, and in some eases a very 
valuable acquisition, to confine | ay: lake witty" its Summer limits, ar at least to cute 
some of 1 its branches or creeks. © 141 * 24353 tf M E87T 10 2 1% 8 Ek %% IST FR T0 T 

If either of these is to be attempted, the principal outlet must first be 4 wy 


that should be enlarged and — considerably, which, upon the same hat as 
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already mentioned respecting the widening. of rivers, will prevent the, water rising 40 
high as formerly. If the levels will not admit of much depth being got, or if. che ground 
is rocky, and would be difficult and expensive to deepen, let the hreadth be increased 
as much as possible, and every obstacle cleared away, that ihe water may run freely in 
a shallow stream. If it is required to ascertain exactly, or to fix the future vi of 
the water, a section of the greatest quantity running out during a flood should be 
taken. Suppose this section, for example; is 10 feet wide and 4 feet deep; by making 
It 40 feet wide, the same quantity of water will not rise above one fobt, consequently, 
by this means alone, three feet in height will be ee all round, ” 50k wh, 
der ng it, would be a very great object. ene nein hare x 
The summer season, when the water is lowest, is * W time wo mo on * 
as well as other embankments. If, however, any materials are to be brought from a 
distance, they may be laid down, or prepated at other Gas enemies turf, which 
| ought always to be used as soon as possible after it is aut. 
The manner of constructing emhankments of this nature uin be sufficiently under. 
avid from what is already said on the other sorts of ' embankments, observing as a 
general rule, that where the materials on the spot will answer the purpose, they ought 
invariably to be used, although at the expence of digging a trench larger and deeper 
than vould otherwise be necessary. It must also be observed that in executing all 
sorts of embankments, the greatest care should be taken to make them perfectly firm 
and water tight, by constantly beating and e them well, 2 the whole umc 
of erecting them. | | 
Besides the various kinds of embankments * mentioned, there is still another 
kind, which requires a different mode of management. Embankments on the sides of 
canals, and for the purpose of raising those canals to their proper level over hollow 
places; but as these are of so different a nature from the subjects herein contained, 
and as they are fully discussed in the work already referred to, it is unnecessary here to 
enlarge upon them, I shall therefore now conclude, having purpogely omitted entering 
more minutely into a detail of the practical part, which would have led to a discussion 
not at all requisite in these general observations. Mo have, however, to regret, that it 
has not been in my power to enlarge so fully as I could have wished, i in my remarks on 
embankments mann executed, boring not 04 had an opportaiy of Framing many 
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very important embankments in various parts of the kingdom, particularly in Lincoln- 
chire, Cambridgeshire, Yorkshire, and some other places, all which, as also the em- 
bankments in Holland, should be very minutely investigated, and the manner of their 
construction, as well as their good properties and defects pointed out, in order to render 
a work of this nature so complete as it ought to be; but if, by endeavouring to show 
the facility in most cases, and the beneficial consequences of reclaiming land by em- 
banking, these few observations should induce any attempts to be made in that way, 
they will, I presume, so far at least answer the purpose for which they are intended: 
at the same time, if I have not been sufficiently explicit on these, or on any of the 
other subjects which I have had the honour of submitting to the Board of Agriculture, I 
shall with pleasure, if required, afford any additional information, or give any assistance 
in my power, towards promoting the patriotic views of that honourable Board. 
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Essay on the various Modes of bringing Land into a State fit for Cultivation, and 
improving its natural Productions. By anc HEADRICK. | 


T. E porn object of this essay is, to point out the OT obstacles which . | 
the cultivation of land, the means of removing these obstacles, and the various methods 
by which the land pron be brought from a state of b. c into a state of ur and 
production. | 

In the progress of this paper, soils of every kind will of course boy dne the 
mode of improvement that is adapted to their climature, local situation, and the objects 
to which the land is to be applied. A few experiments, with a view to detect the cause 
of sterility, and consequently the means of given fertility to soils, will be enumerated, 
and the most successful methods of bringing peat bogs into a state of cultivation vill 
8 be pointed out. 3 8 5 
Where the Author has occasion to borrow from the writings, or from communi- 
cations of others, he is always anxious to acknowledge the obligation; but a great 
part of this essay is the result of his own observation, though several of the methods 
described are not his own invention. He will be . to ascribe every thing new to 
its n author. 


SECTION I. 


The chief impediments to the cultivation of land are, 1st. stones; 2d. wood; gd. 
broom, whins, furze, and bruskwood; 4. heath; and 5. a rough and sterile surface. 

It might have been added that water, either stagnant on the land, or issuing from 
subterraneous springs, is an effectual impediment to the cultivation, or melioration of 
land, and must be removed before any improvement can be made. But the various 
modes of draining land, and the circumstances in which each mode is applicable, do 
not fall under our department of this work ; these have been ably treated of by 
different writers, particularly by Dr. Anderson in his Essays relative to Agriculture and 
rural Affairs. In a late publication, Mr. Johnson brings into one view all the various 
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modes of draining land, and points out the situations in which each mode is successful, 
to which the reader is referred. Nor do we mean to treat of the improvement of land, 
by banking out the overflowings of rivers, or by excluding the sea from those parts 
which are occasionally overflowed by the tide, means by which immense tracts of pro- 
ductive surface might be added to the island. The mode of improvement, by bring- 
ing water over the surface of land, that is previously laid dry, is also left to abler pens. 
These things may come to be mentioned nen __ they do not fall under 
the design of this essay. 

1. Of Stones. — The stones which pute the improvement of land, and which 
require to be removed, before it can be rendered productive, are of two kinds: rst. 
loose stones, or such as are thrown up to the surface by the plough; 2d. sit- fast 
stones, which are either concealed under the surface, or are of 10008 magnitude that 
they cannot be stirred by the plough. b 1 
All stones found in cultivable soils exhibit evident marks of 1 g been worn 
and rounded by water. Indeed the soils themselves are chiefly composed either of the 
decayed particles of the rocks, or of indurated scbistus, on which they rest; or, they are 
composed of the particles of other rocks, mixed with vegetable substances, which 
| have been conveyed into their present situations by torrents. The stones found in 
these soils are either the remains of former rocks, which existed in these places, though 
they are now washed away, or they have been conveyed from still higher rocks by the 
impetuosity of torrents. In either 1 their arne been rounded. 80 water is ac- 
counted for. x; 100 | 

Where there are no concealed, or t stones in land, and this is generally the case 

in all washed, or loamy soils, those that are thrown. to the surface by ploughing and 
harrowing may be easily gathered and carried off. It is common, in most places, to 
gather all the loose stones that appear when the land is thrown down in grass, that they 
may not interrupt the scythe; but they are often thrown in heaps into the furrows, 
| Where they ever after continue to interrupt the plough, or are dragged again by the 
harrows, and scattered over the land. These stones are of considerable value to the 
farmer, for the purpose of making concealed drains, or for making and repairing the 
roads through his farm. The gateway. into every incloure'should be well laid with 
stone, as this is the Tu where cartage is most frequent :. bout this h it 
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often becomes a mire, where corn is thrown down and spoiled in harvest; or, by at- 
tempting to avoid the mire, the gate posts and fences are often demolished. 

When the land is too wet, at the time of gathering the small stones, to admit cartage, 
they may be laid in heaps, and afterwards removed when it becomes dry; but in 


general, the best time for removing stones of every kind is during a course of falloy : 


a few single horse carts, with a boy or two to lead, and a man to empty them, and a 


sufficient number of women and children to gather and throw the stones into the cart, 
will soon clear a vast extent of such stones as can be lifted by the hand. This operation 
should be repeated every time the land is ploughed and harrowed, until no more stones 


appear. There is a peculiar propriety in removing stones during summer falloy ; 


because, at this time, they can be removed effectually, and if concealed drains be ne- 
cessary, the stones of the field may serve to construct them, and save the expence of 


distant cartage. If, after all, new stones are thrown up in the course of cropping, they 
should be removed as they appear; and the land should be effectually cleared after 


grass seeds are son, before they are rolled in. Some rollers have a a for receiy- 
ing such stones as may appear when grass seeds are rolled in. 
I never heard of any but one exception, to the propriety of 4 land of mal 


Stones, and, I think, it is mentioned by Lord Kaims. In some parts of Galloway, 
and the south- west of Scotland, the soil is said to be composed almost wholly of gravel, 
and of water- worn stones, which have been thrown to the surface by the plough. The 
superficial stones prevent the exhalation of moisture from below, at the same time 
that they imbibe heat above from the solar rays; of consequence the crop pushes its 


roots below, and all around the upper stones, where it finds moisture, while its tender 
blade is made to vegetate rapidly by the heat reflected from the stones. Some farmers, 


| Who had removed the upper stones, found their crop was wholly blighted and withered 


in the tender blade, partly by the sun's rays, partly by the exhalation of moisture 
occasioned by the winds, and it never arrived at maturity. From this circumstance 
they were induced carefully to replace the stones which they had formerly removed; 
but instead of replacing their stones, I would have advised them to cover the whole 


surface of their land by a thick coat of clay marl; good earth, or loamy clay would 


have been next in point of efficacy; or they might have applied a WY of 88 earth 
and lime, of moss and lime, or of earth and lime. | 
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Where stones are large, or are set fast in the earth, all those which appear above 
the surface ought to be removed before the ploughing of the waste wherein they are 
found, is attempted. 7 

With respect to those bn are ee e under the ani. various ads have 
been adopted. I am told that the people in Yorkshire go over the whole surface of 
the land, which they wish to improve, with sharp prongs ; these, they thrust down to the 
depth of above a foot, at the superficial distance of from 12 to 14 inches, and wherever 
na stone meets the prong, a mark is placed. The mark is a twig, spar of wood, or any 
thing that can render the spot visible. They afterwards trace all the marks, and grub 
up every stone, before they put a plough into the land. 

In other places the ploughman carries a number of twigs spars, . in the hollow 
of his plough, and wherever a stone occurs which he is unable to throw out by the 
plough, he plants his twig as a direction where to find the stone. I have known plough- 
men, with a pair of well trained horses, throw stones of very considerable size up to 
the surface, in the course of a few minutes, while they seldom or never broke their 
ploughs. This suggests an idea that it would be easy to contrive a machine, by the 
aid of which, horses or oxen, might speedily throw out the OW. stones that are con- 
cealed under the surface of land. | #43 
But where afield is excessively overrun with concealed stones, I am convinced that 
the cheapest and most effectual method is to delve or trench it wholly by the spade. 
The trenching can be done for 3 to L 4. per Scotch acre; and, in addition, it is 
common to allow the quarrying price for every cart load of stones that is turned out. 
Beside most effectually clearing the stones, trenching deepens the soil, and enables 
the improver to lay it in a most convenient form for cultivation. I have heard of a 
certain bigotted admirer of the ancients, who.was wont to date the decay of agriculture 
from the invention of the plough. Though his opinion was extravagant, yet agriculture | 
would certainly receive much improvement from a more frequent use of the spade. 
From Dr. Anderson's very excellent Report of Aberdeenshire, we learn that more is 
done in this way, than perhaps in any other district of the island. The expence of 
trenching an acre to the depth of, from 1A to 14 inches (Report, p. 74.) © where the 
tones are not very large and numerous, runs from fourpence to sixpence a fall, which 
is from fifty three shillings to four pounds per Scotch acre. Ground that has been for- 
merly trenched is gometimes done as lo as two-pence per fall, or twenty six shillings 
andsix-pence per acre,” From this it would appear, that the ground is not only trenched = 
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at first, but the stones also taken out at a lower expence, than we have stated. But 
this only shews that, wherever a practice becomes general, workmen become expert, 
and reduce the price by their mutual competition: we have stated the average expence 
of trenching an acre of land, in situations where this beneficial n is unknoun, 
or seldom attempted. | ons 
With a view to get rid of large stones, some dig a deep hole beside them, into which 
a stone is tumbled, and buried to the depth of more than a foot below the surface. 
Before the hole is dug, it is necessary first to ascertain the dimensions of the stone, for 
I have sometimes seen it necessary to dig another hole after a stone had been thrown 
into a hole too small, for its reception. When the hole is so far advanced, chat the 
workmen can get under a corner or edge of the stone, they should lay a plank across 
to support it, as dangerous accidents have occurred from heavy stones POR upon 
the men while employed in digging the hote. 455 be 29 141; 
But where stones are wanted for fences, or other bid it is necessary to blast 
those that are not of a portable size. To perform this properly, some experience is 


necessary, and a skilful workman can rend stones generally into three equal pieces 
vithout causing their fragments to fly about. This depends upon the depth and 


position of the bore. It is said that a small portion of nnn in fine powder 
diminishes the expence of gunpowder | in bg stones.“ 


* As gunpowder i is now become very costly, the expence of yon & is much enhanced, and various 
Substitutes have been proposed. | WN | 


The following is submitted to the concitleratlbi of those who may have opportunities of elem Such 


experiments ; at the same time as I never had experience r i its effects, I cannot be positive respecting 
its success. | ; 


8, is a large ay to be bated... or EY A B, a "hoon sent ny inte 1. in 1 9 manner. 
This bore, being previously well cleaned and dried, is filled from B to C, with the purest ang 
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But there are a vast variety of stones which can he broken and removed without having 
recourse to blasting; such stones have generally some thin veins, which, being found, 
can be penetrated by wedges ; or by laying them upon props, they may be broken by 
edge hammers. In performing these operations, the instruments necessary are 
spades, pickaxes, to clear away the earth, a large and a small iron crow or lever, and a 
long and powerful wooden lever, shod with iron, to turn them out of the ground; a 
dedge hammer is also necessary, and a smaller one with a long handle. When the 
stones are reduced to the size wanted, they are conveyed from the field by carts: some 
use slipes for this purpose, which, though they require more power to draw, do not 
occasion much labour in lifting the stones into them. Others again have frames of 
wood constructed for taking stones off their land, which run upon low broad wheels, 
or rollers. In some cases I have seen large hand barrows used for conveying heavy 
stones, with as many handles, all round, as would enable a dozen or two of men to 
Join in the work; and the stone was carried after the manner of a corpse. But such an 
instrument is chiefly useful in conveying large stones to "prop up a mill dam, where 
horses cannot walk. | 


or such as swells most in slaking. That it may be perfectly quick, it should be taken red hot from the 
kiln, or from a small furnace where it is burnt, until it no longer er e long an acid: being | 
rammed hard with the jumper, or punch. | 
AC, the upper part of the bore, is crammed with rotten rock, in the usual manner. 
The pricker being removed, which leaves the aperture terminating at B, | 
D B, a small pipe of copper, of less diameter than the needle, or be and hoving an | orifice 
about the dimension of the straw used to convey the fire down to the gunpowder, with a funnel at 
D to receive water, is introduced into the aperture. Perhaps a straw stuck in the lower part of the 
funnel, among tallow or bees wax, might serve the purpose of a copper pipe. 
Things being thus prepared, pour water into the funnel at D, and if the pipe be not too tight, so 
as to prevent the air from EE from the trite left ths * nn it will bescend. Wy cause 
te lime to slake in the bore C B. . e . 
Every one knows how ircesistibly the purest es attracts water, a with what . * | 
it expands, in slaking, into 3 or 4 times its former bulk. From these acknowledged data, I infer that 
the slaking of lime, | in such circumstances, would burst, or rend, the stone 8 i in pieces; but the 
success of such an experiment must depend entirely upon ung lime of the u utmost 2288 and int 
it very hot, and perfectly caustic, when it is put in. | 
Were the bore C B filled with water, and the aperture afterwards rammed up, the water being made 
to freeze by cold, would rend the stone; for when water passes from a fluid to a solid form, it expand 
irh irrezistible force, though frost cannot be much depended upon in this climate. 50 
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In the statistical account of Scotland, Vol. 19. p. 565. parish of Maderty, we are 
told that,“ the Reverend Mr. Ramsay, the present incumbent, who occupies a piece 
of land full of sit ast stones, construeted a machine for the purpose of raising them. 
It operates on the principles of the pulley and cylinder, or wheel and axis, and has a 
power as 1 to 24: it is extremely simple, being a triangle, on two sides of which the 
cylinder is fixed ; it can be easily wrought, and carried from place to place by 3 men. 
A low four wheeled machine, of a strong construction, is made to go under the arms 
of the triangle to receive the stone when raised up. This machine has been already of 
great use in clearing several fields of large stones in this place and neighbourhood.” 

1 is obvious that though such a machine may be of great use in raising large masses 
of stone, yet that such masses so raised, and carried off the field, can be of no use, 
except for propping mill dams. It is elsewhere stated in that account, that fences are 
almost unknown in the parish of Maderty : it appears therefore, that it would be more 
advantageous to blast the stones, and then each fragment would easily be reduced to 


such a size that it could be lifted with the hand. Thus the stones might be employed 


to construct fences, where their value would more than compensate the . of re 


moving them. 


It frequently happens that particular spots are filled very thick with stones, laid in 


regular strata, and not so much water-worn as land stones commonly are. These are 


che fragments of some stratum of rock, Which had decayed by the weather, or bad 


been demolished by the rushing of torrents. When limestones are found in this manner, 
they should be carefully traced, as they commonly conduct to some stratum of lime 


rock at no very remote distance: there are, however, water- worn limestones scattered 
here and there through land, called stammerers; which, though they have also been 


detached from the out- crop of some lime stone rock, have been conveyed from a con- 
siderable distance, and afford no certain indication of the bed from which they came. 


It is of great importance to have land effectually cleared of stones, for there is fre- 
quently more expence incurred in one season by the breaking of ploughs, and injury 


10 cattle and harness, by working of stoneytand, than would remove the evil. It bas 


also been observed, that the soil around stones is commonly the best in the field. When 
stones occupy the surface, it is so much land lost; when they are below, but within 
reach of the plough, the ground around them, for a considerable space, cannot be stirred, a 
and is therefore useless. Removing the stones, therefore, is like purchasing an additi- 
onal quantity of land at perhaps so low a rate as one year's purchase, while the part 
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that was free of stones, is rendered capable of being wrought with much greater rapidity 
and cheapness. WOO $Y 

2. Of Wood. — Where it is necessary to clear land of wood, with a view to its cul- 
tivation, various methods have been adopted. 

In America they judge of the value of land, 1st. from the species, ad. from the size 
of the trees which grow upon it. Large oaks are always preferred, because the oak 
never attains an immense size, except upon a strong and deep soil; the wood is also 
more valuable on being removed: large trees of any kind never have brush or under- 
wood beneath them, and they stand at a considerable distance from each other. 

They begin with ringing the trees, that is, cutting a ring of bark from their stems a 
little above the ground. This checks their growth, and renders the wood more firm 
and valuable after they are cut down : this 1 is nn done a year or two before 
they begin to fell the wood. 

When the trees are felled, if they be within the reach of water carriage, they are 
formed into logs, planks, staves, shingles, and the various articles with which they supply 
the West Indian markets. The branches are burnt upon the ground, and the ashes 
partly manufactured into pot-ash, partly scattered over the surface, to excite the fertility 
of the soil. It is understood that the value of the wood commonly repays the expence 
of clearing it: the stocks and roots are allowed to remain in the ground, but in that 
climate they very speedily rot, and soon occasion no interruption to the plough. I 
_ conceive it would be better to cut the trees at such a depth below the ground, that the 
plough could never reach the stocks, and then fill up the holes with earth; but in 
America, the saving of a little surface of land, even though that saving should render | 
the remainder easier cultivated, is seldom attended to. 

Meanwhile the interstices between the stocks receive a slight scratching with a miser- 
able plough, and are sown with such grain as they are thought best adapted for. The 
produce is generally very considerable during a number of years; for the leaves of 
trees which had fallen for ages, and which speedily rot in that country, have left a sort 
of natural manure to fertilize the soil. Of this manure they make a very bad use; for 
the same crop is often continued 20, 30, 40, or go years upon the same land, without | 
interruption, or any new addition of manure, until it no longer carries the seed. 
| Thee operations are generally carried on by a class of men who have no other 

capital, but their labour and their tools. They may be considered as the pioneers of 


Agriculture, who: advance in the van to demolish those trees which oppoes its progress. 
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i But if is a pity that while they remove obstructions, they should be permitted to waste 
4 and exhaust the natural fertility of the earth: a piece of land, scalped and mangledin 
bh this way, will afterwards require more expence to put it into a productive state, than 
awould have been necessary to clear it from wood. This is ultimately done by men of 
capital, who purchase tracts of cleared land, and cultivate them upon a more rational 
-system. The pioneers find it more their interest to advance upon new land, than to 
persevere in the cultivation of what is already cleared. 


1 We may here advert to a delusive dream of the celebrated Abbe Raynal. Having 
1 learnt that the cultivated lands in America were perpetually becoming less productive, 
| he pronounced the productive powers of that continent to be very limited, and his 
1 | imagination seems terrified at the prospect of its becoming a dreary waste, incapable 
| ; of affording sustenance to man or beast; as if the laws of nature imposed upon that 


portion of the globe were "wy different from _—_— we see Wa every where 
= else! 
The true cause seems to be as we have stated. Though agriculture 1 Amon the 
only art known in America, yet it is in a very imperfect state: they know nothing of 
a a proper rotation of crops, for preserving and prolonging the fertility of the earth ; of 
alternate cropping and pasture; of fallows, or cleaning crops ; they are at no pains to 
collect or accumulate manures, and their instruments, except those brought from 
Europe, are extremely awkward and inefficient. It is probable this state of agriculture 
will continue until, the countrv being generally stocked with inhabitants, land becomes 
much more valuable than at present. The introduction of African slaves into 
he southern states has thrown a powerful obstacle in the way of their improvement. 
The labour of slaves is the dearest of any, because it is paid per advance, whereas 
free labour is paid as it is used. I am informed that in the southern states, there are 
seldom more than a third of the slaves upon an estate fit for duty at a time; yet they 
must be maintained, and this occasions a vast proportion of land to be constantly planted 
with Indian corn. It gets little or no manure, and we need not wonder that the land 
is constantly growing worse, and the crop less valuable. Were any land in nee 
thus treated, it would soon be reduced to a caput mortuum. ; 
An ingenious American, from whom I learnt some of these particulars, da to 
me one day, © that the people of this country seemed to be amazingly industrious! 
For, added he, all the parts of this island I have yet visited are almost entirely cleared. 
A few patches of trees, and some stragglers, Still remain in different places; but if 
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they persevere a little longer, they will soon get the better of them.] learnt that it 
was common in America to pronounce the people of a district very industrious, where 
there was a considerable extent of cleared land; and this gentleman, at his first ar- 
rival in Europe, was apt to apply his American ideas to every thing he saw. He 
was not aware that the proof of industry here, is not the demolition, but the rearing of 
It would certainly be the interest of the British proprietors still farther to increase 
the amount of their woodlands and plantations. There are many tracts of waste land 
which would be better occupied by trees, than by any other mode: in many . trees 
are wanted for shelter, in others for ornament. 

But there are many useless patches of trees and 3 interpozed : among the 42 
tivated land, which it would be proper to grub up. Often do we see a swaggle, with 
a few miserable allers, or dwarf willows, lying in the midst of good land, which it dis- 
figures and annoys, If stones be not at hand, the brughwood of such a place might be 
used to fill the concealed drains, and what is now a blemish, be converted i into. * 
best land in the field. 
Some trees send their roots deep: into the earth, nd to be rid of such, it is only 
necessary to dig to the bottom of their stocks, cut a few of their lateral roots, and pull 
them down with a rope. Others extend their roots a little below the surface, and 
such roots must be removed before the plough can pass through the land. There is no 
mode so effectual in such cases as trenching with the spade, and tearing out the roots 
with a pickaxe ; by this, the roots are not only completely extracted, but the land may 
be laid into a convenient form. The roots and brushwood being burnt, and the ashes 
spread, the produce will more than repay the additional expence of trenching. 

3. Broom, Whins, Furze, and Sbrubs.— The broom generally prefers a dry, 
gravelly, or sandy soil. The whin (furze) thrives best on a strong soil approaching 
to clay, but which is, at the same time, dry. The bramble delights to grow and spread 
itself in such soils as are adapted for the broom. The black thorn and hawthorn com- 
monly occupy those places where stones, or points of rocks, guard their dominions from 
being assailed by the plough: there their seeds, voided by birds, take root among the 
land stones and weeds, commonly thrown into such places, and when, they attain 
maturity they are perpetually extending the bounds of their empire by suckers, or by 
ropping new "_ but a sheltered bank, of a strong rich all. is che situation where 
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thorns attain the greatest perfection. The dwarf willow always thrives bext on a damp 
moist soil. About other shrubs it is unnecessary to be more particular. | 

Land that is overrun with these Shrubs may be either planted, or reduced into à 
state of cultivation. 

For planting, shrubby ground is well adapted, e the ie nurse and beber 
the young trees during infancy, and are themselves at last extirpated by the trees, after 
their branches begin to overshadow the ground. 

Among broom, the larix, and the various species of pines, thrive best, from the quality 
of the soil. The soil best adapted for whins is also well adapted for the oak. The trees 
most proper to be planted among other shrubs, must be judged of, from the quality of 
the soil in which they grow. 

Some plant trees among the shrubs we have mentioned, without cutting them down, 
or after cutting out holes among the bushes for their reception. I have seen an oak 
that had been planted in the heart of a whin bush contend long to overtop its nursing 


parent, and having at last prevailed, proceed to smother the benefactor of its infancy. 


But it frequently happens, that young trees, planted among thick bushes, are Smothered 


before they get above them; and I should think the better method would be to cut 
all these shrubs over by the ground, and even to root them out in those spots where 
the trees are to be planted. This would give each young tree a circular space where 
it could grow without annoyance, while the shoots of the surrounding shrubs would 


start along with it, and never endanger its being smothered. 

But there are vast tracts of shrubby land which it would be more profitable to reduce 
to cultivation, than to occupy with trees; and for this purpose the shrubs must be pre- 
viously removed. | 

When broom and vhins have not acquired large stems, or large stocks, in conse- 
quence of having been frequently cut over by the ground, they may be cut down by 
a strong short sey the, or hedge bill, and afterwards rooted out by a strong Scotch plough, 
drawn by 4 or 6 horses. All the roots that can be removed should be gathered, the | 
land again eross-ploughed, gathered as before, and afterwards braked: these opera- 


tions should be continued until no more roots ean be found; for if roots are left in the 


moist parts of the soil, they soon spring with new ardour, and the land is more inſested 


by them than before. The same observations are applicable to thorns, brambles, and 


other shrubs of chat nature: when all the roots are collected, they should be burnt in 


into a State ft for Cultivation. —_— 


heaps, along with the FRY if not wanted for other purposes, and the ashes equally 
prinkled over the ground. 

When shrubs of any kind have acquired . stems, c or stocks, the common practice 
zs not to cut them down, but to hole them out, with spades and pickaxes, as in the case 
of trees. When this practice is adopted, it is previously necessary to fire whins, in 
order to uncover their stems and roots: after the roots are torn out on one side, 
the stem affords a handle at which one man. can pull, while another works below, 

until they have rooted out the shrub. A strong lever, shod with iron, and having the 
iron shoeing bent a little upwards by a gentle curve, is a powerful instrument for rooting = 
out shrubs. The iron extremity should divide into two prongs, with an edged angle, 
similar to a hammer for drawing nails; such an instrument may be thrust in below a 
<hrub of any kind, until it seizes its tap root, and by the aid of a stone, or block of 
wood, to serve as a fulcrum, the shrub may be rooted out by one effort. 

A Scotch acre of whins is worth from Cg to g. as winter food for horses and cows, 
to those who have a stone running upon its edge for bruising them, provided the 
Shoots are not older than from g to 4 years, and that there are no impediments to in- 
terrupt the scythe ; hence an inference that, in many cases, whins are the most 
profitable crop that a soil can bear, provided. they be duly managed. 

Sheep are excessively fond of whins, and of the tender shoots of broom; they. are 
also very much attached to the shoots which the bramble throws up in spring, But, 
unfortunately, when a poor animal, in quest of food, has thrust its head. into a bramble 
bush, armed with spikes and with branches which vegetate every time they touch the 
ground, it gets entangled by the neck; endeayouring to get free, its whole body gets 
entangled, and it may. perish from. want. and SOT: before it is missed or re- 
lieved. 

I cannot Speak. 80 3 So own and other 3 Sans I never knew 
them interposed in sheep pasture, except when they were tall, and the sheep were per- 
petually entangling themselves among them; but 1 remarked that detached. bushes 
were so nibbled, that they assumed the form of bee hives, and that where the mouths of 
Sheep could reach the branches of a brake of e n as if NO with ſes 
cheers. 

Hence I nfs that 1 no. food is more 3 or more nutritious to 8 or cans | 
of any kind, than the tender shoots- of shrubs or trees, I have seen cows browse most 


(licjously "pop the tender shoots and flowers of the broom: I have seen them 1% 
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attempt the whin. These plants convey to their milk a peculiar flavour, and to their 
butter a colour resembling gold, though much more vivid. | 


But animals with large mouths cannot select; they may gnaw the flowers, and 


tender shoots of the broom, and suck in the juices which flow through the woody 


fibres and filaments, which they abhor. When they” attack a prickly —.— wy are 


repelled at every point. 


The sheep can thrust their snouts into the cavities of a broom, can select the flowers 


and tender shoots, or when they engage with the whin, can nibble those tender shots 
where what is destined to become . g. reinialfis voſt, and thus prevent me og 
extension of the plant. Wes 


I knew an extensive range of hilly ground, which was covered here and there with 


 whins, and was an excellent sheep walk, In most places the cheep kept down the 
 whins, they being nibbled all round into the form of beehives: where there Was a 
considerable depth of soil, the whins, in a course of years, generally got the better of 


the sheep, and covered the ground so as to exclude them from it. When this happened, 
the whins were commonly burnt, and the sheep admitted to browse upon the tender 
shoots of the ensuing spring. When the lease expired, the proprietor fenced off, and 
planted with trees a large tract of this hill; and that the sheep might not destroy his 


_ plantations, he took the ensuing tenant bound to dismiss his sheep, and pasture the re- 


mainder of the hill with cattle. When I last saw the ground, the whins had spread so 
enormously as to exclude cattle of every kind from the premises. In some places, 
where there was a considerable depth of soil, they had become like small trees. Thus 
a large tract of excellent pasture was rendered totally useless: they could not fire the 


wins. without the most imminent danger of burning houses, and the plantations ; and it 


was universally agreed, that the fee simple of the land would not defray the expence 


of rooting them out. I A 8 the I rhe turn ne ee e the necessity of planting the 
| whole. e 


From chese circumstances I iner. that if whins, or shrubs of any kind, a are once 


grubbed up in the way described, cheep, being admitted to pasture, would prevent them 


from ever growing again from the small roots left in the ground. But still more would | 
this experiment be likely to prove successful, if che ground were completely fallowed, 
and every root that appeared, removed. The land, being well limed and manured, might 
be subjected to a course of cropping, and be sown down with grass seeds without a 
crop. As soon as the grass afforded a safe bite, I would admit Sheep, and not Walt 
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for a crop of hay: I presume the sheep would destroy the tender shoot of every shrub 
as fast as it rose, and keep the ground ever after clear. ? 

It has been often found; that after much expence in clearing land of brubs, they get 
up again an hundred fold, after the land is thrown into pasture; this must be imputed = 
partly to the seeds, and partly to the small roots left in the ground. Pasturing with 
sheep appears to be the only remedy. If after all, they threaten to get the better of the 
cheep, they should be ploughed 2 before the roots have * strength to 
resist the plough, and the preceding operations repeattet. 

There is a peculiarity in whins, that though they delight in a strong, 12 and friable- 
soil, they will not spread upon moss, upon washed loams, or soils that are saturated 
with animal or vegetable matter, though they be laid sufficiently dry for their reception. 
Lime they abhor, and an effectual remedy against their resuming possession of a field, 
seems to be working and manuring it sufficiently. 

With respect to broom, the best plan seems to be hr the quality of the Soil 
on which they grow; as they prevail chiefly upon gravelly and sandy eminences, which 
are replete with their seeds as well as roots, a strong dose of clay marl would change 
the texture of the soil, and render it uninhabitable by them. If marl cannot be got, a 
compost of moss and lime, or of clay and lime, would answer the same purpose. 

In many situations, brushwood and shrubs may be sold at much more than the ex- 
pence of rooting them out of the land; in all situations they are useful for wattling up 
paling, or for making dead fences at the back of young hedges. _ 

4. Heath—Is a plant of the most hardy nature, and grows only upon. the most 
sterile soils. By sterile, I do not mean soils absolutely incapable of being rendered pro- 
ductive, but such as have received no melioration from working and manures. The natural 
goodness of a soil may be known from the size and vigour of the heath which grows 
upon it, just as the Americans 3 of the value of und from the size and species of 
the trees which it carries. of 

If the land be relieved of its Ee ads the ak PREY upon the ad. it 
vill, in time, be extirpated by =y These animals are exeessively fond of the tender 
Shoots and flowers of heath, which seem to be medicinal to them, hongh nothing but 
extreme hunger can induce them to taste it, after it runs into seed. ; 

Lime is a most mortal enemy to heath, and we shall see that it can Web hs extir- 
pated by that weapon. The plant abounds in the gallic acid, and grows only upon 
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bauch soils as are replete with acids: lime, by neutralizing there, be the plan of its 
natural food. | 
Long heath makes a most excellent nick for houses, far more durable than stray 
of any kind; it also makes excellent rinses for scrubbing milk vessels. From its ex. 
treme durability, it is the best of all shrubs for making concealed drains : where, 
therefore, it prevails in a field that is about to be reduced into cultivation, it should be 
cut down as closely to the ground as possible, with a strong short scythe, and applied 
to any of the purposes mentioned; or it may be burnt early in spring, as it grows 
upon the ground, together with all the coarse grasses that are intermixed with it. A 
strong plough may then be employed to turn over the soil, though it cannot be ad. 
vantageously ploughed with long heath growing upon it, as this prevents the fur-slices 
from coming in contact with each other, and thus from retaining moisture to rot the 
sward. A strong dose of caustic lime, laid upon the surface of the ploughed land, in 
the course of about 6 months, consumes the roots of heath and coarse grasses, renders 
the soil friable, and prepares it for a crop. Some lay a dose of lime upon the land 
before it is ploughed, and another after, that the fur-slices, being wholly surrounded by 
lime, may the sooner be brought into a friable state. Indeed, economy in the use of 
this ingredient at the first breaking up of muir land is economy misapplied; but it 
should be laid on in a finely powdered state, highly caustic, and as equally as possible. 
For reasons frequently repeated, I am inclined to think that it would be most profitable 
in the issue, if the expence could be spared, to turn up wild land of every kind, for the 
first time, by the spade. | 5 
The plants best adapted for wild land of mis sort, are such as pa out a Juxurian 
herbage, and shield the land from the sweeping winds, the sun's rays, and prevent the 
exhalation of its moisture. If the soil be of a sandy quality, and sufficiently friable, 
after the lime has remained upon it some months, it may be at once reduced by a 
spring fallow, sown with turnips, and the crop fed off with sheep : but if the soil be 
an obdurate clay, and especially if it approaches to a pyritical and aluminous schistus, 
this cannot be done, and grey oats, rye, buck-wheat, or other hardy grains, are probably 
the first crop that it can carry. Some s0w buck-wheat and other plants upon sterile 
land, and afterwards plough them down for manure. I conceive this to be a very 
bad practice, and that it would be better to feed cattle in the house with such crops, or 
to feed sheep upon them in the field. The sheep might be netted off, and only allowed 
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a small portion at a time, which would prevent them from treading down the plants. 
Even oats and rye might be fed off in this manner, the sheep being admitted before 
the plants begin to shoot. Were such land capable of carrying a crop of red clover, 
it would be most advantageous to sow it without any other crop, and feed it off by 
sheep confined to a particular spot by nets : in some soils peas, or vetches, will thrive 
as a first crop, and they may be fed off in the same manner. The first crop upon unim- 
proved land, in general, can only be regarded as valuable, in so far as it yields manure 
for the fertilization of the soil. Ploughing down the crop does not appear to me 80 
well adapted for this purpose, as feeding it off. When sheep are admitted only to a small 
part at a time, and are thus gradually carried over the whole field, the chance is that 
no plants will be lost, and that their dung and urine will be equally distributed over the 
whole. In certain situations two or three crops may be fed off in this manner, during 
one season; and in addition to the manure, which is certainly, in this case, the prin- 
cipal object, PAY as much value will be added to the live stock as will repay all 
the expence, | _ 

5. Rusbes, Ant Hills a rough, or coarse Waste we have already recom- 
mended burning coarse herbage, in certain cases, when it does not admit the plough ; 
but when land is pared, a thin sod is taken off either by a paring spade, or paring - 
plough, over the whole surface. The sod being dried, is burnt in small heaps, and the 
ashes scattered over the whole field. Swampy land, that is overrun with rushes and 
coarse grasses, and lands that are covered with heath, ling, and other coarse plants, 
answer best for paring and burning. This practice destroys these coarse plants at once, 
and admits the land to be ploughed and cropped immediately, without waiting for the 
rotting of the turf, as in the former case; it is also said to destroy all slugs and other 
vermin which infest the soil. In many places they pare and burn even their sweet 
pastures every time they are broken up for a erop. 

Every place has its own practices, and ad vocates who extol and wa 8 
Paring and burning is by many estee ed a mon important improvement. There are, 
doubtless, lands so much overrun with coarse herbage, that they cannot be so easily 
reduced into culture by any other mode, as by paring and burning. But after the land 
is once rendered cultivable, I conceive that the paring and burning ought never to be 
repeated: the result of many experiments which I tried on this. point is, that though = 
paring and burning causes the land to yield a good crop or two, it always reduces it 
to a very sterile state afterwards. Were the land cultivated for oo alone, to be de- 
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pastured by sheep, perhaps paring and burning might be admitted in situations where 


lime and other manures are not to be procured ; but in all cases, where crops are the 


object, paring and burning reduce the soil to a caput mortuum. 

I would suggest another mode of conducting this operation, that promies to prove 
much more advantageous than the former. After the turf is cut from the surface of 
coarse land, which is meant to be reclaimed, I would collect it all into heaps, in dif- 
ferent parts of the field, and make it up into compost with lime. The turfs should be 
completely drenched with water when the lime is applied ; they should be frequently 
turned and champed among the lime, and during these operations receive as much 
water as they can retain. By these means they would soon be reduced into a manure 
of the most excellent quality; every vegetable fibre would be rotted, and changed 
into subsistence for other vegetables. At the last turning, as the lime must now have 
lost most of its causticity, as much dung, or other putrescent manure as can be.spared, 
may be mixed with the compost. Meanwhile, the land may be fallowed and levelled, 
the stones picked out, concealed and sloped drains made, and every thing done that is 
necessary to render it ever after cultivable. Lastly, the compost should be equally re- 


placed over the whole surface, and the land may carry a erop of wheat. 


This is making use of lime in place of fire, to reduce the vegetable u matter in the 
soil; and surely no doubt can be entertained which is the most advantageous. Fire 
wastes and dissipates the vegetable matter, but lime wastes nothing, 6: 

There are certain cold tilly soils, which it is very difficult to reduce into a state of 
fertility, The great defect of such soils is a perpetual dampness, arising from the re- 
tension of water below, and which prevents their staple from acquiring a sufficient 
depth. An instrument called a miner has been successfully employed to cut out rutsin the 
bottoms of the furrows, when the land is cross ploughed, and also to deepen the water 
furrows, so as more effectually to discharge the water. These ruts divide the ridges 
into small chequers, and although they are covered again with the soil, they still retain 
such a degree of openness as to permit water slowly to percolate. A rope of 8traw, or 
hay, placed here and there into these ruts, converts them into POTN concealed 


drains. 


The following method is propomed: for the ambiente at 1 whe may have OC- 
casion to break up such soils from a state of nature, or when oy are e with 


- rashes and coarse herbage. 


The rushes, &c, being cut down with a cythe, and removed nite! s nn od 
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that —— to a Ten depth, draw two deep furrows laid up against each other, and 
destined to form the crown of a ridge. With a paring plough, or spade, follow the 
plough, and strip off a sod of about an inch in thickness, and the breadth of a fur-lice. 
This sod being thrown into the bottom of the furrow previously made, with the heathy 
or rushy side undermost, can be trod down by a man who follows the spade, or paring 
plough. Lastly, the strong plough should follow the paring plough, and heave up the 
earth, which it had laid bare, to the depth of about afoot, — ave 
50d previously placed in the opposite furrow. 
It is presumed that a sod composed of short heath, add or other coarse herbage, 
- being buried at such a depth below the surface, would ever after keep the soil open, 
allow the water to percolate, while a great depth of soil would be obtained. 
The section of a ridge done in this way would appear as follows: 


&: 5 


: —_ _— 
_—_— 


= * , 


AB, clay raised by the plough to the depth of one foot. 

C D, heathy, or rushy sod, one inch in thickness, placed in the bottom of the ruts, 
wich the herbage strewed under it. The intention of this is to allow the water slowly 
to percolate either longitudinally ny the bottom of these ae or laterally 
towards the water furtows at C and D. 


Perhaps it may be better to scoop out a small rut at regular distances in the bottom 
of some ofthe furrows, with a miner or other similar instrument; to fill these ruts with 
the heath, rushes, or other coarse herbage, and then throw the paring of sod over them 
as before. Each rut, thus scooped out and filled, would operate ever after as a concealed 
drain, to convey the water along the bottom of the ridge, while the sod would serve 
the purpose of a * or n to e * earth from ne up and $opping the 
drains, 


"The xection ai a the done i in this 9 5 would appear a as in the annexed figure. 


AB, as as before, 


CD, the 80d nes and drom i into the botoms of the dune, while the abs is 
| e | | 


Mms 


proportion of sand. In those districts where excessive rains abound during summe 
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E F G, three angular ruts, scooped out by an instrument at regular nen in * 
bottoms of furrows, and filled with heath, rushes, or straw. © 


These longitudinal ruts may be intercepted at regular distances bod eross ruts, re- 
presented by the dotted line H K, by which the water they contain e be ure 


into the water furrows between the ridges, and so discharged. 


It is presumed, that by these means, the most obdurate and Pr Fa clay, being 
kept open below, and free from moisture, my soon * all the ann of a Soil 
of the greatest depth and fertility. | 
Though these things may be executed by ! and had 8 amb 
constructed, yet doubtless they can be done much more neatly by the $pade. 

I have been told that the late Sir James Stewart, of Coltness, author of the Poli- 
tical Economy, tried an experiment upon some very obdurate land of this sort, which 
proved highly successful. He ploughed his land from its natural state; the fur-slices 
remaining hard and adhesive, they were cross-ploughed, or cut across by an instrument; 
the pieces of clay were then gathered by the hand, and built up into long dykes like 


those that compose a shepherd's fold. The subsoil, being thus laid bare, was ploughed, 


or wrought with the spade, limed, &c. After the dykes had mouldered down by the 


action of air and weather, they were made into compost with lime, and-restored to 


their former situation. His soil consisted of a thin paring of muirish earth, upon an 


aluminous, and pyritical clay of great depth : it was fit for nothing but making bricks, 
but by this process was reduced into a friable fertile soil. In the essay on manures, 
I had recommended trying this experiment with certain Soils of that, nat, without 


knowing that it ever had been pracüsed. 1 1 
1 presume that some of these modes of paring, and reducing the rf in into. a 1 
friable state, by the joint action of air and lime, will be found much more beneficial, 
"TY perhaps more slow, than having recourse to fire. 
6. Of repeated Ploughings, or of fallowing un reclaimed a 3 


re gard fallowing as the greatest improvement that ever was introduced into the agricultural 


art; by others it is either unknown, or is despised as an unnecessary waste of labour, 


and a sacrifice of the produce of the land. Much of the contrariety of opinions, which 


prevails on this subject, may be accounted for, from ibe quality of the soil on which the 
farmer operates, or from his local situation. Strong clays require a more frequent 
repetition of fallow, than those soils that are dry and friable, from containing a gout 
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is seldom convenient for the farmer to be encumbered with too great a proportion of 
fallow, as it is often impossible to get it properly wrought, while the land is turned 
into a mire, if the finest parts of the soil be not washed away. In such situations green 
crops, adapted to the quality of the soil, are, in general, the most eligible mode of fal- 
lowing. As in such districts pasturage ought to be the principal object, so this mode 
ol fallowing is calculated to provide for the wants of the live stock in winter, as well as 
in summer. There is no soil, or situation, where naked fallowing might not be ren- 
dered less frequently necessary, if not wholly superseded, by adopting a proper rotation 
of erops. Were a drilled green or pulse crop interposed between every two corn crops, 
the land would always be kept clean and in fine tilth, and: a much uu value would 
be extracted from the same quantity of manure. 
As the quality of the soil ought ever to be considered in deciding the species of | 

fallow for which it is best adapted, so the quality of the soil ought also to determine 
the mode by which the fallowing ought to be conducted. Some soils ought always to 
be turned up before winter, that their parts may be split and pulverised by the frost; 
others should not be stirred until spring, as excessive pulverization renders them liable 
to become miry with rain, which chills the crop, and they consolidate into a hard mass 
at the approach of drought. Thus, it is more convenient to have such soils rather 
broken into small pieces, than reduced to a fine powder ; but where the object in view 
is a drilled crop, I believe it is always advantageous to turn over the land before winter, 
or even to give it a stirring or two during that mou because SEES & 1 in drills 
afterwards prevents the effects already stated. 
For landalready in cultivation, the great uses of fallow are to 8 or preserve the 
land in a state of fine tilth, to clean it of weeds, and by turning it up to the air, to cause 
a more perfect n of the animal and vegetable matter it may contain. This 
ast effect is so clearly ascertained, that the most experienced farmers have assured me, 
that land, which has been repeatedly dunged, has been found to yield a much better 
crop, in consequence of a fallow, without dung, than from a complete dose of dung 
without a fallow, and this too, alter the en mm o the * had been much 
exhausted by erop ping. | 5 

But for land that i is qo be recla d ns a i 8 or ah: a 1 0 PS ol 
State of cultivation, a fallow is pc indispensably necessary, not only: for the reasons 
mentioned in the course of this essay, but also to level nne and to oy! the land 
into a proper form for future cultivation. ee . 
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In my essay upon manures, I stated several physical reasons why certain soils, when 
first, or when afterwards broken up, should be subjected to a complete fallow, These 
were the causing certain mineral salts, the ingredients of which, are contained in such 
soils, to effloresce : but as I may have occasion to resume the consideration of thi; 
subject, it is sufficient to have mentioned it here; and I am only sorry, that my situation 
and circumstances never permitted me to follow out such W to all the extent 
which their importance demands. 

When land is first fallowed, with a view tolay it into proper form, other i instruments 
beside the plough are frequently necessary. I have seen many levelling machines, ſor 
reducing inequalities, and for scooping out slope drains, where necessary in a field; 
but I never saw any that did not do infinite mischief to the land on which they were 
used. They require immense force, of course, every animal that drags them sinks to 
the knees at every step, and leaves holes in the soil, in which water will lodge for ever. 
They leave no choice of the spot where what is dragged out of one place is to be 
deposited. The nearest hollow is the spot where, right or wrong, the contents of such 
machines must be dropped. Where such machines operate upon deep, loamy, and 
friable soils, they may do no mischief, though all their effects may be attained in a 
much more cheap and economical manner; but I have seen some land ng * 
and rendered unproductive, by the use of such machines. 

Before land is levelled or sloped, being previously plou ghed, the KfFerent qualities 
of its soil should be accurately inspected, and the different materials that are taken up 
ought to be deposited in those places which are most opposite to them in quality. 

Thus sand, gravel, or rich earth, ought to be dropped upon stubborn clay, and vice-versd. 
If there be a patch of bog, or moss, being previously under-drained, if necessary, it 

should be sloped so as to discharge the superficial water. The earth taken out of such 
places will amply repay the expence, for it will operate as a manure to the other parts 
of the land. Still more will it operate in this way, if made into compost with lime, or 
dung, or both, and frequently turned until the parts are completely rotted and incor- 
porated: throwing water upon it, during the turning, hastens the putrefaction of its 
vegetable matter. We every where meet with patches of bog, or moss, interposed in 
the corners of arable fields, which are never touched by the plough. Though they be 
_ under-drained, they are seldom sloped so as to discharge the superficial water. The 
farmer does not know that such places are magazines of manure for his other 
lands. As it would be proper to lay the earth taken from such places on the solid 
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land, so it would also be proper to lay what is taken from the solid land upon bog or 
moss. 

The most economical way of removing earth, wich which Iam eee is by 
wheelbarrows running upon coarse deals, or by light single horse carts, or small car- 
riages, running upon low broad wheels, or rollers, and drawn by a single horse. High 
vehicles, such as the English waggons, occasion an immense waste of power in rais- 
ing the earth to an unnecessary elevation. When the distance does not exceed 15 or 
20 yards, wheelbarrows are most economical; though it has already been observed, 
that the object should not be to throw down what is removed upon the nearest spot, but 
upon that spot where it will contribute most to the melioration of the soil. When earth 
is once lifted, the additional carriage which this may sometimes require is of no im- 
portance compared with the magnitude of the object. Where the subsoil is very bad, 
the superficial soil may be laid aside with the spade, and only the subsoil removed. If 
in levelling a piece of land, it be found necessary to expose an aluminous, or pyritical | 
5ubsoil, it 8hould be laid up in drills, or trenched with the spade, the pieces laid in 
drills, or built like dykes, and allowed to remain in this state during a winter or two: 
when afterwards levelled, such spots may receive a double portion of lime and dung. 
There will be no loss occasioned. by not sowing spots where nothing will grow. 

When high ridges prevail in a rich soil of great depth, they may be levelled without 
danger during the course of a fallow. Where there is only a thin paring of superficial 
soil, with a very bad subsoil, it is often dangerous to attempt this by the plough, as it 
buries down all the good soil, and throws up the bad; yet, these high ridges are a a 
great nuisance to land; their furrows are generally canals, or reservoirs of water: 
their sides are pared and scratched to the bare bone, in order to accumulate soil upon 
che top, where it is become, in the language of the farmers, deaf, or douf: thus very 

little grows upon the sides of such ridges, and the top either labours under defect of 
moisture, or the crop gets too rank and lodges. They h have still e wm 2 that 

grain never ripens equally on all parts of them. 
| The great object, in such cases, is to get the land reduced to a level, and yet to dis 
tribute the good soil at an equal depth over every part of it.. 

1 have seen farmers use a levelling machine, or drag, for this purpose, drawn by a 
great force of cattle: this instrument may do no harm where the good soil is of great 


depth, but on such as I va seen it used, it is + pos mom to contrive "ay thing m more 
pernicious, Aerni ee 
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A thorough trench delving with the spade is certainly the most effectual, and likely 
to prove, in the end, the most profitable method of reducing high ridges, as it admits 
of an equable distribution of the good soil. There is another method with the spade, 
much cheaper than a complete trenching, as no more of the earth is removed than is 
necessary to raise the furrows on each side to the level of the ridges ; the one is lowered 
while the other is raised. In doing this, the superficial soil on the top of the ridge is 
laid aside; then the bad soil under it is thrown into the furrows on each side, until by 
raising the one, and lowering the other, they are brought to a level. Meanwhile the 

good soil is tossed and scattered so as equally to cover the whole. The land should 
then undergo a complete fallow with the plough. 

Dr. Anderson, in his Essays on Rural Affairs, describes a meihod of effecting this 
object, partly by the spade, and partly by the plough. The plough is dragged across 
dhe ridges, and turns over a fur-slice of superficial soil: at every ridge, or such number 
of ridges as he can command, is stationed a man with a spade, who, before the return 
of the plough, scoops out the subsoil from the bottom of the rut on the top of the ridge, 
and throws it into the water furrows on each side, until by lowering the ridge, and 
raising the furrows, the whole is reduced to a level. This method is upon the same 
principle with the one just described, except that the plough i is used for laying aside the 
superficial soil. It seems to have succeeded very well; but i it requires a great number 
of hands, which in many situations a farmer cannot command. 

When ridges are to be levelled with the plough, they should be cleft during a cours 
of one, two, or three crops, by a plough which penetrates to a great depth. The old 
water-furrows could always be kept clear, and thus one ridge will be converted into 
two: when they are brought pretty near a level, the land may undergo a complete 
fallow, being stirred to a great depth before winter, and the levelling finished during 
the progress of the fallow ; but in few cases is ĩt adyizcable to plough « down high ridges 
all at once. mh <q 4 way 

Mr. John M*Kenzie, at e invented a ade of fallowing by drills, which is 
c certainly the best of any yet attempted by the plough, either for levelling cold bottomed 

| ridges, or for pulverising stubborn clay soils already in a level state. It requires con- 
siderable dexterity. in the ploughman, and the proprietors and farmers of Great 
Britain cannot do a more beneficial thing for their country, than by praise and rewards 
to excite a spirit of emulation among that most useful class of men, the ploughmen 
io acquire a skilful management of that important instrument. 
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In performing this operation, the water furrows/ are first gone round, and ploughed 
in, on each side, so as to form a drill, when the third fur-slice from the rut thus made, 
on each side, is raised, and thrown upon the second: this, a skilful ploughman can do 
by his eye, with great exactness; but if he cannot trust his eye, he may have a cross 

ppar nailed on the beam of his plough, to mark out the distance from the former rut, 
at which a slice ought: to be raised. As the plough only stirs a third of the land bj 
this first operation, it may go over about three acres in one day, laying it all dry, and 
in a condition to be fallowed ever after, in the wettest weather that cattle can work, 
without any danger of poaching. After the land is thus marked out, the cattle, ever 
alter, a in the ruts between the drills, and _ _ 1 never aer Ge = 
land. % 10 U 0 c ASI B b 5 Malta 
 - We hard 2 * the third! fur-slice from e at which the p commenc- 
ed, raised, and laid upon the second, while the first and second remain unstirred, and 
the first is also uncovered. The plough in its second passage, throws the first slice 


upon the back of the third, previously laid upon ihe top of the second. This converts VCC 
all the land into red earth, and the third passage of the plough stirs the remaining , 
second fur-slice with the third that rests upon it, throwing them in the same direction. s 


Thus all the land is stirred, and assumes the appearance of three-furred/ drills, the 
equality and neatness of which depend much upon the accuracy of the first operation 
in marking them out. The land may now be vrought either backwards, or forwards, 
as may be necessary to hring eee ee eee ee the ö. mn in 


the bottoms of the ruts eee, drills. aer eee 
. e e eee Fi „ 
A as 4801-48 wy 10 ite wor 1:4 F FW: 5519 977595 
1 n POD PROM 2 25 ON Od, 
A 1231 2 321321 TT 1231232132 1 A 1231 2321 321 * 
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Fig 1. AA. is che section 00 A mig go! be:levelled; or-if the land be bees . 
ir is a bout, or stretch of land, that has undergone the first operation of drill fallow. 
If it be a ridge; the water furrows A —— in, so as to form single bout 
drills; then the third fur-slice from the rut on each side is raised by the plough, and 


laid upon the second, and this is continued until ihe whole ridge, or d is marked . * 
out, This lays the land pe fectly me at n third ſurro . 
TOR 11. N Fs | N 82 c N n 1 e N 
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Fig. a, is the same land after being twice gone through with the plough. In this 
second operation the fur-slice, No. 1, is stirred, and all the land becomes red earth; 
because, though No. 2. yet remains unstirred, it was previously covered by No, g. 

Fig. g. is the same land after the third ploughing. In this No. a. is stirred, and the 
whole soil is now moved by the plough. The land now assumes the appearance of 
three furred drills. If it be now level, the drills may be reduced by a brake harroy, 

and marked out again in some other direction, so as to have the effect of cross plough- 

ing; only the direction must be such, that the water may be discharged from them. 
In this way the land may be — in various REO and . in drills Ss 
the whole cure ofa E, pan bog e 579 oa. ni. dls 

This mode of fallow causes a violent redet of wad e Ws expozing 
more surface to the air, it brings more of their seeds within that distance from the at- 
mospherical influence, where their vegetation commences. By stirring only one fur- 
slice out of three at a time, every slice has full opportunity of meliorating by the influ. 

ence of sun and air, before another is thrown _ its back; it also renders the 
fallow n nm of excessive 2 which « a tender mne * 
cable. 5 1 . 

When the und is e to a eee een th woods: Should a Wang by 
strong brake harrow dragged across the drills. This will reduce Tam land to a smooth 
surface, in which state it may be allowed to remain until more weeds s spring up: but 

if excessive rains should surprise the land in this state, a plough can * sent ou 10 
mark out new drills as before, which will render the whole dry. Ho ares (5! 

In fallowing, cross-ploughing i is essentially requisite, to cut ha roots 190 W in an 
? opposite direction, and to present new surfaces of the soil to the air. Now, by this 
mode of fallow, cross ploughing can be effected with greater advantage by Urills cross 
ing the former, and marked out aſter the land is laid smooth by the brake : : such drills 

should always be so drawn as to discharge the water. Thus a field may be ploughed 
in several different directions, always keeping it in drills; and remain, independent of 
the weather. After land is cross-ploughed/iw the ordinary way, it oſten happens that 
excessive rains render it a perfect mire, and it is frequently unworkable during that 
season. In the fallow by drills this can have no place; and should the weather be too 
wet, at the time it comes to be ridged, to admit of KR Wi; the _ can 
be formed of a certain number of . thrown ant 28, 26d RE 
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In executing this mode of fallow, care should be taken always to make the furrows 
383 so that no clods, or earth, may fall back and cause water to stagnate in the 
ruts. When very high ridges are suddenly levelled by this mode of fallow; it is obvious 


that the good soil will be buried down, as happens in every mode of levelling with the 


plough; but the fresh soil that is turned up, being brought in suecession within the 


influence of the atmosphere, and always worked in drills, is much sooner meliorated 


than by the method of elose ploughing. If, however, the ridges be very high, it is safest 
oo split and reduce them considerably in the course of cropping, previous to their being 


as much of it as possible before winter, that the new soil which is turned up may re- 
ceive the benefit of the frost. With these precautions, high ridges levelled by a drill 
fallow will discover no inequality in their subsequent fertility. It is hardly necessary 
to observe, that in all modes of levelling high ridges, the old water furrows should be 
raiged somewhat e — the old c crowns of the ridges ; as the soil in the RO, 


hollow? 34) 4304-4 AST, e | 
In many parts of whe: l la r have a pinie eee Antler t to wu mode 
of fallow, of ribbing the land that is intended for barley before winter sets in. This is 
done by laying one fur-slice upon another, which remains unstirred, and it divides the 
whole land into very narrow drills. These keep it perfectly dry during winter, and 
admit the frost to the bottom of che soil. On clay lands, and such as have a cold 
bottom, this is found to be enn for ON nes” not / thrive: on n such volls 

unless they be finely pulverized. a t Hal 
8. General Remur kr. All bbanbelsur bet 


manures. When land is newly reduced from a state of nature, 4 very considerable 
dose of lime or other calcarsous substance, is absolutely necessary: but a person 

who enters upon the impre ment of an extenstve waste, ought to beware of severe 

cropping at the first time he — over riſe iy This would 'be acting like the Ame- 

ricans ; exhausting the natüral of production inherent in he soil, dabei it 

in a worse state thay it Was gen 2 a ooh Reid 276, 36 [1 S111; Nh Ms "ht 61 $2] $US 
"T6 make the lahd: permanently fertile, a e, a considerable quantity of putresce 


is as necessary as calcareous earth. The improver r olight tree: bo hatten to bet his 


lands inte grabs 5 as 500n 85 perde wt the” first 
ng2 
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cing Mradches "Re und levelled 40.1 
reduced by repeated ploughings into a state of high tilth, now is the time to apply 
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give grass, and grass enables the improver to increage: the: amount of. his eva. and 
thus to accumulate putrescent manure. | f 

With this view the dry and friable soils may ibis sown e uutnids, jane fed off by 
Sheep, or by cows in the house. Other soils may be son with grass, along with a corn 
crop, when ready at the usual season of sowing ; but whenever the fallowing is com- 
pleted, and the land ridged, at any time betwixt the months of June and September, 
when it is now too late for sowing corn, I would recommend to proceed immediately 
to sow grass, red clover, grey oats, buck wheat, or other crop of that nature, and eat 
it down by sheep as soon as they can bite without tearing the crop out by the roots. They 
may be netted, or hurdled, upon such a crop, in the same way as upon turnips; and the 
soil being well limed and eee will be in an excellent — to imbibe their 
urine and dung. 1 ; 
Dr. Anderson strongly ae ming waste 0d 1 by folding Ro upon it. 
Without sufficient experience of my own to decide in this matter, I shall only observe, 
that persons on whose knowledge I relied, have affirmed, that folding does more injury 
to the stock, than the value it conveys to the land. There is a sort of voluntary fold- 
ing, which I have often seen practised by shepherds. They slowly drive their flock to 
a particular spot, and walk round them until they begin to lie down. When their bellies 
are full, they generally find them in the same spot next morning. - But without pre- 
tending to decide, it would certainly be advantageous to have the land on which sheep 
are to be folded, previously fallowed, and reduced to proper form, that their tath may 
never afterwards, be buried down. If the land be thus fallowed, why not sow it with 
some plant that the sheep will eat? And if they be conveyed gradually over such a 
field by nets or hurdles, all the RVA of leis; will be eee without N Te» 
Straint put upon the animals. NU, boat a fron: 

When the weather is not too wet, * 5 Lo to Tae W access to lands 
that are undergoing the process of fallowing. They deposite manure, and they eat up 
a vast quantity of weeds and roots. Swine 11 * dee admit Fw. to devour. 
the roots of certain weeds + wro ol entit aac 

Wben the land is thus speedily 3 into W an e. fund of e Is 
. provided for the cattle that are employed. in subduing. the yet unreclaimed waste. 
Portions of the manure that is accumulated about the stables may be made, into com- 
posts, as top dressings for the parts that are thrown into pasture. When a whole tract 


of waste land i is gone over in this ae, * l be in Proper order for being gub- 
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jected to a regular rotation · of crops; or for chat particular management Which is best 
adapted for grazing and the dairy, OS as climate, r other circum- 
Stances, may render most * 


SECTION II. 


On improving Natural Grasses.. 


The ede FE detailed are proper tobe adopted where land is not too 40500 


elevated above the level of the sea, or where local position in regard to markets, renders 
it expedient, that it should be reduced into the highest possible state of improvement; 
but there are vast tracts of muirland in this country, too remote from roads and means 
of communication, to admit of the more expensive modes of improvement, or too 
much elevated above the level of the sea, to admit of ripening, and bringing grain to 
maturity. For such lands, the extinetion of heath and of coarse grasses, and causing 


them to throw up a sweet and palatable herbage, ought to be the first, if not the only 
improvement that is attempted. Happily, this can be FRAY an — 6 at an 


expence which the improvement will amply repay. 


The lands I talk of, are generally covered with a stratum of black, mossy, or Spear ; 


oil, incumbent on a sterile till. The till is sometimes blue from petrolium, generally 
white, when first turned up, but becomes yellow, or brown, by long exposure to the 
air. Sometimes it is yellow or reddish when first turned up. In fact such subseils are 


composed of the remains of indurated schistus, which has been softened by long exposure 


to moisture. Where sulphur of magnesia abounds in such clays ; working, and expo- 
sure to the air, render them fertile; but the predominating ingredients in them are 


sulphur of alumine, and of iron; and to the efflorescence of the iter" 1 we must en 


their change of colour by exposure to the air.“ 

Of shrubs, these soils carry the heath and gall Manny; ey it is ebe "OR the 
latter ahrub is confined to the western side of the island; at least, I may be permitted 
to say, that though I have seen the gall plant abounding i in uncultivated lands on the 


western side, L never saw it on the eastern side of the island. The grasses which sueh 


lands e fog, or n. n * hs and __ Na B 00M ps i _ 


p f : " Ig 1203 Te 3. Jt 31 FM by : 


e e * + See Ex on Manes 
4 x ET "8 ** 2 8 N £ 
* + Ys Su 5 
* 1 14 l 
* „ * oF 


278 Various Modes of bringing waste Lands 


there are many species. In places where water stagnates, or oozes out from subterra. 
neous strata, they also carry rushes, sprits, and other aquatic plants. In elevated situations 
such lands are commonly pastured by sheep, to whom they afford a very unsubstantial 
nourishment. The fog, or moss, and the roots of the coarse grasses, retain water like 

a sponge; hence, in wet, or damp weather, the poor animals are perpetually plashing 


to the bellies in water, nor have they even a dry place to lay themselves down. As 
the water that falls from the heavens cannot sink through the subsoil, nor get easily 


| away from the surface, a great part of it remains, until it is carried off by evaporation; 
W hence such. lands are generally colder than the temperature of the climate would lead 
1 us to expect; for it is well known that evaporation produces cold, in other words, 
bi causes an absorption of heat. From the perpetual dampness of such soils, they are 
3 incapable of sustaining any but those hardy plants, with which the author of nature has 
| 1 clothed even the solid rocks, and the most sterile soils, and which: retard the * 


E r — ed is 


ol that law, by which the elevated land is perpetually washed into the sea. 

Among the Cheviot hills, I observed that the farmers are attentive to drain the 7 
places, which are frequent at the bottoms and sides of hills. This they do by a small 
narrow rut, cut out by the spade, aslant, in the part where the springs break out. The 
rut also intercepts the superficial water which flows down- from the higher parts, and 

| inundates those parts which spread into a flat; but in certain cases boring, and con- 
cealed drains, would be necessary, effectually to drain such spots as are infested b 
subterraneous springs. In all cases, superficial water may mm * 
rendered sweet and palatable, by adopting the following method. t 

On the farm of Birnie hall, in the upper part of Lntaifaden I ee afield of 
175 Scotch acres for trying this experiment. It was about goo feet above the level 
of the sea, as ascertained by the levels of the intended canal between Edinburgh and 
Glasgow. In some places it consisted of peat bog of unknown depih; in others the 
peat was very thin, with white till, below ; in others the till was the superficial stratum. 

In some places the ground carried a thick matting of whitish fog, or growing moss; 

in others there grew sprits, rushes, and aquatic grasses; in others, heath; bent, ling, 

and other coarse grasses, which abound in muirs; in some places the water was stag- 
nant upon it, and in such cases, we were obliged to make bridges of 'rushe to enable 
horses to walk over it. Having very little declivity, in all places the slightest shower 
rendered it a mire, the water being detained among the roots of coarse herbage, and 
having no other way of getting off, but by evaporation. The only use that had ever 
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been made of this field, was to scratch some parts of it for a scanty supply of wretched. 


meadow hay, and to pasture it occasionally by young cattle. Fine! it in . 4 


chilling per aere would have been a very high rent for it. 


1. In order to render the ground perfectly dry, it was cut at the Himes of every 


10 or 12 feet by the shear-feather plough, formerly mentioned. This is the common 
Scotch plough, with a feathered sock edged with steel, and having also an angular 
ſeather, edged with steel, fastened upon the wrest. The feather upon the sock cuts 
the matted roots of the coarse herbage below, and the fur-slice being heaved up by the 
plough, the feather upon the wrest cuts the roots by which it adheres to the opposite 
edge, and throws it clear of the rut. Thus the fur-slice is in no danger of falling back 


behind the plough, which would happen if the plough were not armed with these 


feathers. We generally employed three, and sometimes four horses, with a driver, in 
cutting these ruts. Where the land happened to be so wet that horses were in danger 
of sinking, they were sent round to the next firm station in the line, and the plough 
carried after them upon men's shoulders: such places were afterwards laid dry by ruts 


cut with the spade, and wherever a small natural watercourse intersected the ruts, it 
vas either cleaned out afterwards by the plough, or the Spade. The horses were always 


yoked abreast, because we soon found, that when yoked 1 in the common manner, the 
hind horses mired when they came to tread upon the footsteps of the fore-horses. 


Many other species of ploughs may be used for performing this operation; and when 
ruts are cut in muirs covered vith 5 3 t ain, © or eight, horses 1 be 


necessary to draw the * 


A B, represents a field cut into parallel spaces, in this manner, where the furrows are 
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made to terminate in the natural watercourse, or hollow, B C, which ought to be 
cleaned either with the plough or spade. It is obvious that all the water which falls 
upon the field A B, will soon be discharged by the furrows, and run off by theater. 
course B C. If a muir be very extensive, it may be proper toideepen and widen the 
upper cross rut A D, so as to intercept and carry off all the water that runs down 
from the higher ground; but such ruts should never be $0 large as to endanger the 
miring of sheep and lambs. - If the hollow B C, be so soft that catile cannot approach 
it, the parallel ruts may be intercepted by a cross. rut E F, and the water conducted by 
a spade into the watercourse B C, from that part of the eross rut where it accumulates 

most. Thus an extensive muir may be marked out into spaces of, from ten to twelve 
acres, and if it be afterwards inclosed, the ruts will point out the line of the fences. 

| Where the field has little sensible declivity, it is best to cut it in the line of the 

declivity, and vary the direction of:the furrows as this is found to vary: but if the 

ground has a considerable declivity, I would recommend cutting it obliquely to the 
line of declivity, as the water that Falls will thus o_ -$GONer into N _ be dis · 
charged. 557 . e 7 1 r four ee 


1 „„ „„ „ „ „ „% 


FFW 
F 
Thas suppose A B the line of dedlivity, it is obvious that were FR field cut Form ruts 
parallel to this line, water falling at C, might run the whole length of a parallel space 
before it gets into a rut. But being cut obliquely, the water following the line of de- 
clivity C D, gets off by the rut D E. As the object is to get the water discharged as 
speedily as possible, every person of judgment will vary the direction of his furrows 
according to local circumstances © 

Note, chat chus drawing off the water retained Ong. the coarse berbage i in mur- 
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lands, is a great object gained, although the improvement should go no fartber. It 


helps to correct the dampness of che soil, renders it more comfortable, and the grass 
more palatable, to sheep and cattle. 


2. The field on which the experiment was tried, being laid dry i in the manner de- 
scribed, men were sent through with spades to cut the fur-slices into lengths of from 


2 to 3 feet, and to turn them on edge to dry. This operation cost 25. per acre. Some- 
| time afterwards women were Sent through to build them on end, in small parcels, 


called here footing, being the way in which peats are dried. When they seemed suf- 


ficiently dry, a man with a number of women, furnished with wheel-barrows and pitch- 
forks were employed to collect and build the pieces into large conical heaps, having a 
small hollow, or chimney, down the centre, and an air-hole below exposed to the wind. 
This operation commenced to the leeward, and as soon as a heap was completed, it 


was set on fire by a lighted peat, or by a blaze of dry rushes, or of coarse grasses found | 


upon the spot. Sometimes we were obliged to kindle a fire of dried peats within 
these heaps to make them take fire; but what appeared singular, and exceeded my 
expectation, heaps, wholly composed of clay, after the coarse herbage on their surface 


was fairly kindled, burnt as well as those of moss, and leſt a very large proportion of 
ashes. When the heaps had burnt to the ground, the labourers continued about a 


week to stir the remaining clods with pitch-forks, until all was burnt, that seemed pos- 
ible. The women were afterwards employed to spread the ashes from wheel- barrows 
with shovels, and to lay them as equally over the field as they could. 


Note, that though the improvement had stopped here, it seems likely to have been "ih 


attended with good effects ; for it not only laid the land dry, but, it is presumed, 


that the ashes of the turf;cut out for that purpose, would have operated i in sweetening, | 


and increasing the luxuriancy of the herbage that remained untouched. This is mak- 
ing wild land, remote from manures, or too elevated to bear the expence of working, 
improve itself. There is no doubt but had these turfs been made into compost wich 
lime, and treated as above directed, their effects would have been more conspicuous. 
3. While these operations were going on, heaps of lime were placed in different 


parts of the field, and slaked, After the turfs were removed into the large heaps, it 


began to be spread. I tried different proportions, from zo to 100 bolls per acre, and 
it was found, that what got most, exhibited the best effects. Aſter all the lime and 
ashes were spread, a single horse plough was sent through the r ruts, to —— out Aut 
clods, or lime, that might detain water in them.” et on eo 
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Though these operations commenced very early in spring, owing to various inter. 
ruptions from rains, and other avocations, the month of May elapsed before they were 
completed. A very severe drought had set in; the natural herbage upon the ground 
had been shrivelled, or burnt up by the burning of the sods, and no vegetation ap- 
peared until towards the end of July. Several heavy showers ſell about that time, 
and it was curious to see the hard coarse grasses, with shrivelled tops, springing up 
in a soſt and succulent state: in fact it appeared evident to me, that the lime and ashes 
had not extinguished the native WIS but only caused them to become sweet and 
nourishing. | 

The spots where the heaps had stood, were burnt into > hollows, and from the great 
quantity of ashes left in them, they threw up a luxuriant crop of sorrel. These hollows 
should have been filled up with earth, and sown with grass seeds. 

I left the management of this farm soon after this experiment was completed; but 1 
afterwards learnt, that they gathered about 2000 stone of hay from the field the first 
season, of a sweet and nourishing quality, and preferred by catile to the hay of rye· grass 
and clover. I returned there the ensuing winter, and found all the muirs soaked 


with moisture; while this field was so dry and consolidated, that it might bave carried 
loaded waggons. I returned there the third summer, after the experiment was made, 


and found the heath wholly extirpated, except two small tufis, which, it appeared, the 
lime had missed. A most luxuriant growth of sweet grasses appeared every where, 


and of all the species, chat are native in our climate; but what surprised me most, the 
white clover was as thick as if it bad been sown: a considerable quantity of thistles 


and rag-weeds also appeared, which had never been seen there before. I have always 
found that lime alloyed with sand causes thistles to grow upon the land where it is 


put; while lime alloyed with clay has not this effect. The lime! in chis case Was alloyed 


with sand. 


Though the gentlemen for whom I acted disapproved of this experiment at the 
time, yet I understand they have since carried it to a considerable extent on other 
parts of their muirs, and with great success. I never approved of cutting such grass 
for hay; but think the best way would be to reserve the land done i in this way during 
spring or summer to be pastured by cattle, or sheep, the ensuing winter. The grass, 
being allowed to cover the lime, would retain that degree of moisture which | is eus. | 
able to its action upon the soil. | 


Some eminent storemasters, to whom proposed this experiment, carted 3 an a cb. 
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jection which I little expected. They said that putting lime upon their muirs would 
cause their sheep to get fat, and to die of the rot. With regard to sheep getting fat, 
it is certainly the great object to be attained by pasturing them; and when this happens, 
the rot may be prevented by consigning them to the butcher : but it never appeared 
to me that the rot, and other diseases of sheep, are produced by sweet herbage; they 
seem rather to be caused by the perpetual wetness and dampness of their pasture; 
evils which this mode of improvement is calculated to obviate. 

Buy adopting this mode of improvement, the extensive muirs which abound in this 
country may very speedily be converted into sweet pasture. It may be carried up 
the sides of hills, and cause them to exchange their sable hue for lively green. All 
chose mosses, which are already covered with a coarse herbage, and are sufficiently firm 
to sustain the tread of labouring cattle, may also be treated in this manner. This 
mode of improvement is both rapid and cheap, and the advantage great; for the land 
I allude to was, in the opinion of the most competent judges, rendered worth from 1 25. 
to 188. per acre ever after in pasture. The expence could not be exactly ascertained, 
because the labour, being mostly performed on day wages, was done by fits and starts, 
| when we were not interrupted by rains. It is not necessary that the improver should 
thus stop short after he has meliorated the quality of his muirlands; if he afterwards 
finds it expedient to reduce — into 2. chis nn treatment will _ an ex- 
I cellent preparatioti. W e e 


SECTION 21. 


of Mos ones. 


1. Origin of Moss. The celebrated Dr. PRION ina 15 treative, a an 
opinion which appears to me somewhat paradoxical.” He asserts that moss is a vege= 
table, or congeries of vegetables, which are growing, or living below, while he dis- 
tinguishes the top, where we frequently see vegetables actually growing, by the epithet 
of dead moss. Thus, according to him; there are two species of moss, viz, 18t. Quick 
moss, from which peats are dug, on which no vegetables are ever known to grow, and 
in which no animals are ever known to exist; that this, before it is cut out of its 
natural situation, is composed of a congeries of growing, or living, _ ad. Dead 

O02 
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moss, which frequently covers the former at the surface, on which heath, and fog, and 
coarse grasses, are seen in a growing state, while insecis, and other animals, frequently 
nestle in it. 

The idea seems to have Wit 3 to the 1 1 the __ dees ofs some 
parts of the country, where deep moss, fit for making peats, is often distinguished by 
the appellation of quick moss. But I apprehend that this term, in the vulgar dialect 
of Scotland, no where indicates life, in the sense affixed to it by the Doctor, and 1 
know of no term used among the vulgar that ascribes life to vegetables of any kind. 
By the term quick, when applied to mosses, I suppose they mean only to express their 
miring property, just as quick sands mean sands in which a passenger is in danger of 
Sinking. Dead moss, I conceive to be synonimous with firm moss; those parts of 

peat bogs which are covered with herbage being the only parts on which a passenger 
can walk, when the moss is wet, as his feet are supported by the matted roots of plants, 

But whatever may be the strict meaning of these terms in common language, the 
Doctor must admit that, according to his hypothesis, this vegetable, during the whole 
period of its growth, is excluded from the influence of sun and air. No vegetable, 1 

ever heard of, forms ligneous fibres, or acquires inflammability, without contact of air 

and of the sun's rays during the period of its growth. Now, how comes it, that a vege- 
table, growing in such extraordinary circumstances, acquires the very high degree of 
inflammability ascribed to it by the Doctor. Inflammability it cannot acquire from 
the action of the sun's rays, because it is s0aked in water, and frequently covered with 

a thick coat of what the Doctor calls dead moss. However ingenious, therefore, the 
hypothesis may be, this obstacle to its admission seems, to me, insurmountable. 

But what seems decisive of the utter deadness, and partial dissolution of that species 
of moss, to which the Doctor imputes life and vegetation, is, that such moss emits light 
when kicked and tossed about in a very dark night. This is well known to those who 
live contiguous to peat bogs, and 1s the cause of frequent terrors, which are ascribed io 
Sponky will of the wisp, &c. It is really owing to the slow inflammation of the ligneous, 
or carbonic fibres, of which the moss is chiefly composed, in consequence of contact 
with atmospheric air in a moist state. No plant, as far as I know, is capable of this 
| gpontaneous inflammation while it continues in a growing, or living state; and mos 
plants require all their mucilages, and other soluble parts, to. be extracted by long 
soaking in water, before they are capable of exhibiting this phenomenon. Ifa piece 
of wood be well dried and card, n cannot afterwards be rotted except very . ; 
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but if it be sunk, in a green. state, among moist earth, its soluble parts are extracted i in 
the course of a few years. Its ligneous fibres become soft, and may be separated in 


every direction; each species of wood breaking in a way peculiar to itself, both laterally 


and perpendicularly, similar to the crystallization of salts. If this wood be suddenly 
exposed to the air, in a dark place, while moist, it will shine with great brilliancy; if it 
be dried, it will be found much more inflammable than fresh wood of the same species, 
which has been seasoned, as It consists almost wholly of carbon. The property of 

Hining in the dark is common also to leaves of trees, and to all vegetables, whose car- 
bonic fibres have been laid open in consequence of long soaking in moisture, when 
they are first exposed to the action of atmospheric oxygen. By frequent repetition of 
soaking, and exposure to the air, such bodies become entirely, calcined, and they 
leave an uninflammable earth, such as is produced by burning them i in a common fire. 
No living vegetable, however, and no vegetable whose solution is not pretty far ad- 


vanced, is ever seen to undergo this Spontaneous inflammation; but moss, adapted for 
making peats, certainly undergoes this PROCeRs, , and therefore such moss, instead of 


being alive, must be dead. _ 
This may help us to explain a fact, which is ably il 3 by D Dr. 5 hs 


moss, if frequently turned up to the air, and kept uniformly in a moist state, though 
not absolutely soaked, is gradually changed into a fertile soil. None of the succulent, or 
- nutritious vegetables, are known to grow upon other vegetables, unless the putrefaction 


of the latter be pretty far advanced. F requent turning of moss, in the given circum- 


stances, exposes It to ow inflammation, or purelaction ; both of these processes Want : 


of the same nature. 


| This may also help to account . for some 1 which seem to 3 pazaled Dr. As 
derson, as appears from his treatise above referred to: that, oak, which is never found to 
rot when sunk in moist clay, or moisture of any kind, should be found reduced almost 
to a pulp in moss; but the Doctor may observe that the oak found in moss was 
never seasoned; it fell where it grew, and was inclosed by moss with all its natural 


Juices, while a vast quantity of additional juices, retained in the moss, soon invested 
it on every part. The trees in this situation were in time robbed of all mucilage, and 


zoluble parts, which became food for the moss plants that invested them; of course 
nothing at last remained but the carbon, or ligneous fibres, saturated with the moss juices, 


Though the cohesion of these fibres. be destroyed, they are insoluble in water, and do 


not easily rot in it; in other words, they do not a: d 


e water, 
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But another difficulty still occurs to*the Doctor. How come these ligneous fibres to 
retain their inflammability, or even to have it considerably increased ?—A few facts shall 
be afterwards stated, which may help to account for this; at present it is only necestary 
to observe, that wood will retain its inflammability a very long time, if buried green in 
any moist substance, which effectually excludes it from the action of atmospheric air, 
provided it does not petrify, or change into stone. Its soluble parts may be extracted, 
and diffused through the water; but they rather impede, than increase the inflammable 
power of wood. The ligneous fibres, however, remain, and are not rotted, except by 
the joint action of air and moisture. It has often been observed, that the part of a stabe 
fixed in the ground, which soonest rots, is a ring from the surface downwards, which is 
between the wet and the dry; that is, the part which is exposed to the joint action of 
the earth's moisture and of atmospheric air. Now trees that are buried deep in mos; 
are soaked in perpetual moisture, but are excluded from the action of air ; they cannot 
therefore be said to rot, though their parts should be softened, and their soluble mu- 
cilages be extracted, and dissolved in the water; but any one who examines the large 
trees found at the bottom of mosses, must be convinced that they had undergone 

a partial rotting before they were completely covered by the moss. The upper part of 
these trees is uniformly flat, or eat out into hollows, while the under part retains its 
natural rotundity. This shews, that after these trees had fallen, the under part was im- 
mediately invested, or sunk in moss, while the upper part continued a long time 
between the wet and the dry, before the moss grew up and excluded the action of the air. 

If chen the ligneous fibres of wood sunk in moss remain undecomposed, their being 
softened, and reduced to a pulpy state by long maceration in water, affords no reason 
why they should lose their inflammability, but rather that this quality should be in- 
creased. Inflammability can only be lost, in consequence of the carbon contained in 
a body having combined with oxygen; a combination which, in this situation, cannot 
take place; nor does there seem sufficient reason to conclude, that the plants, of which 
moss is composed, grow in a different manner from other plants, or that they acquire 
a bigh degree of inflammability without the action n of SUN and . a hh 73 
is contrary to universal experience. 

But without entering into any controveriy t upon the subject, I may be allowed to 
state my own opinfon, with the reasons on which it is founded. Far from laying 
claim to infallibility, the reader is requested to withhold his S000 unless the en * 


duced may seem to him — | . 
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And first, there is one opinion in which J cordially agree with Dr. Anderson, that 
moss grows, or receives a gradual accumulation from vegetation. The only point in 
which we differ, is respecting the place where this vegetative accumulation is made: 
he says it takes place below, while I apprehend it takes place at the surface. 

But with regard to the general fact. That moss grows, many proofs are adduced by 
Dr. Anderson and other writers; and I shall only superadd two, which appear satis- 
factory. In a moss belonging to Robert Fulton, Esq. of Hartfield, near Paisley, the 
people, in casting peats, came upon a causey formed of broad stones upon moss: this. 
causey had been very substantially finished with stones brought from a distance, in the 
Roman manner, and was probably constructed by them while they occupied a fortified 
camp at Paisley. Though it had been originally laid upon moss, a new covering of moss 
had grown over it, to the depth of several feet. There is a moss at Swinridge Muir, 
from which peats had been dug at some very remote period: the old pots, from which 
the peats had been taken, are grown up to the level of the surrounding moss; but on 
leading up a main drain, which passed through several of these holes, they were found 
to be filled with moss of a more soft and spongy texture than the old moss, which 
never had been dug. Indeed the new. moss no where coalesced with the old, the sides 
of the pots remaining perpendicular and entire. The new moss could not have been 
accumulated from any thing blown into the pots by the wind, as the whole surface of 
the surrounding were covered with heath and coarse herbage; it must there- 
fore have been caused by a new vegetation of moss in the holes from which the peats 
had been hem mm 3 fron ad nc] ties ot; broogriboug oved 0 ew K 
Were a naked rock suddenly thrown up from the sea, or from the bowels of the 

earth, the first plants which Nature would place upon it would be the various species 
of lichens, and such as can subsist wholly upon what they imbibe from the air, with- 
out needing a soil in which to push their roots. These plants serve the double purpose 
of clothing the rock, and thus preventing the fine particles that are dissolved by air 
and moisture from being washed away, and from their growth and dissolution, of 
| accumulating vegetable soil for the sustenance of more succulent plants. The rock is 

thus gradually made to acquire such a depth of soil, that it becomes able to sustain, 

not only grasses and shrubs, but may become a receptacle for the oak itself, oo 
But if we suppose this rock to be 80 situated, that moisture cannot easily run off 
from its surface, a great variety of 'the moss plants will begin to grow upon it. As 
these accumulate, the moisture will rise along with them; for they retain it like a 
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accumulate moisture, they will continue to grow, until the rock comes to be covered 
with a deep moss. a | 

The same effect will be produced upon a bottom of ww or limestone, which does 
not easily admit the moisture to pass through it. Upon a bottom of aluminous, or 
pyritical schistus, none but the most hardy plants, such as those which compose mos, 


can exist; and such plants will therefore accumulate upon auch a soil, if not * 


even though it should have a considerable declivity. 

Upon flat clay land, and in hollows, that had been formerly 0 with 1 we 
uniformly find mosses which have grown in consequence of the wood having been 
felled, or allowed to fall down. This is owing to the water having been obstructed by 


the trees, after they had been strewed upon the ground, and which consequently 
caused the production of aquatic plants. But such trees as we find in the bottom of 


mosses, being steeped in water, throw out a considerable portion of the tanning prin- 
ciple: this is of such a nature, that no other but the hardy moss plants can grow in a 
soil affected by it; such plants, therefore, rapidly grow in such situations, and accu- 
mulate as long as they can cause the moisture to rise, as they rise. In the bottom of 
mosses, that had been originally caused by the fall of woods, we find all those grasses 


and plants which commonly grow in woods, in a state of preservation; we also find 
the leaves and other exuviæ of the trees, which having been dropped during a cours 


of ages, seem not only to have increased the dampness of the soil, but by their 
astringent juices to have predisposed the soil for the growth of moss plants; thus 
the moss seems to have advanced a considerable way before the trees fell, and by the 
moisture which it retained, it seems to have chilled their roots, 1 1. it ay 
for the winds to overthrow them.  _ 36606214, 1153 24 Sens 
Mosses in flat situations are generally highest in thes centre, that helng th " ke 
the water finds most obstruction to its running off. The limit to the farther accu- 


' mulation of these mosses is the point to which the water can be drawn up as the moss 
increases, and they have been known to grow until the column of water, sustained in 
the moss, has burst its barriers, and conveyed the moss that retained it over the neigh- 


bouring fields, Many examples of this might be specified, but I shall only mention 
that of the Solway moss, the facts relative to which are well known to the public. 


| To this cause also moss hags are to be imputed, or those dangerous chasms: which fre- 


quently occur in deep mosses: these are produced by a *. of the moss thing i 
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position, from the column of water sustained 1 in it acquiring greater pressure than the 
lateral resistance. Thus moss may be considered as a fresh water * which grows 
as long as it can draw up, and sustain water to nourish it. 

The predisposing causes of the growth of moss appear therefore to bes an extreme 
degree of dampness, or of astringency, in the soil, which render it an unfit receptacle ; 
for any other, but the moss plants. I uniformly proceed upon the supposition that the 
sperm, the seeds, or the suekers of the moss plants are at hand, where a soil is thus pre- 
disposed for their produetion; for it would be absurd to suppose, that these plants 
vould begin to grow even in the most favourable situations, if there were neither seeds 
nor roots from which they were to spring. We are told that in America, and several 
other countries, peat bogs are unknown: this I would account for in two ways; either the 
moss plants are there, but never accumulate into a bog, from want of a proper re- 
ceptacle; or supposing situations favourable for their accumulation, there are neither 
seeds nor plants of mosses to oecupy these situations. We know not all the causes 
which induced the Supreme Being to diversify the productions of different climates; 
but we know, that they are exceedingly diversified, and that this operates as + ng 
motive upon remote nations to cultivate a friendly intercourse with each other. 

The moss plants grow at the surface, with their roots and stems immersed im mois- 
ture; but their leaves and branches are exposed to the air, and the sun's rays. Those 
mosses which discover no vegetation upon their surface, are either arrived at the 
utmost height at which they can sustain water, and have hence become dry, and are 
frequently blown about by the winds, or there are large spaces perpetually washed by 


the rains which fall, which are hence converted into water-courses. In such ruts every 5 


new accumulation of moss is washed away, if what was formerly accumulated be not 
also carried off to a considerable depth. In flat places, where the moisture does not 
readily get off, the genuine moss plants may be seen growing somewhat similar to the 
green vegetation which arises in pure water, When exposed to the sun's rays. When a 
moss is intersected by numerous water- courses, it appears to be divided into islands, 
on which heath and coarse grasses, with licbens and other moss plants, are growing. 
When a moss has grown so high that it no longer retains a sufficiency of water to 
cause its farther accumulation, the upper part, being between the wet and the dry, is 
partially rotted, or decomposed into vegetable earth; hence the upper stratum of moss : 
is never so inflammable as the parts below, wii e ee in some gare suffered 


the slow inflammation: which converts it into soil. »* M2 yg be a 
vor. 11. P p 
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* 


The moss plants seem almost wholly composed of carbonic fibres, and are 80 hardy 
that they continue to grow above, while their stems and roots are mouldering live 
I have traced many of them to a considerable depth. Thus the yellow, or white, fog, of 
which there are several varieties, is commonly fresh and vigorous at the surface; about 
a foot lower, it may exhibit marks of decomposition, thou gh its organization remains 
entire. It may be frequently traced almost to the bottom of a deep moss, though its 
organization becomes constantly less distinct, until it is entirely lost. In the same way 
I have been able to trace the heath plant almost to the bottom of a peat moss; below 
it becomes soft, and is frequently bd by hs incumbent preszure, but its nn 


is seldom destroyed. 


The plants, which compose moss, are doubtless exceedingly \ various, Botaiiin have 
enumerated more than goo species of them, of the cryptogamia class; but it is 


_ probable: that many species of these plants are invisible to the naked eye; and that 
there are many others, whose form and organization it is difficult to ascertain. 


While the moss plants are growing at the surface, they are not rotting below: they 
are only steeped, or macerated in water, which extracts their soluble ingredients, and 
reduces them to a soft and pulpy state, in the same way as was mentioned respecting 


wood. As the water cannot get off except by evaporation, in the lower parts, it is never | 
changed, but the same water must continue for ever in the place which it occupies, 


Were it otherwise, that is, were the water frequently shifted, the moss would gradually 


rot, and moulder into earth: hence the effect of watering mosses, which, by accumu- 


lating vegetable mould, causes the moss to throw up sweet herbage. 
Dr. Anderson thinks that mosses could never accumulate to their present extent, by 


growing above, while they are rotting below: he thinks that even an acre of the bes 


grass could never accumulate hay sufficient to cover the surface on which it gre, to 

such a depth as many mosses have attained, by the residuum left after it was rotted. 
But it is well known, that by the rotting of hay, and other succulent vegetables, by 

far the greatest part of their substance is conveyed away in those gasses which are emitted 


during the process, and there is nothing finally left but a light earth, together with 


some salts that are formed in the product. In moss, no such rotting process takes 
place; for we never find that any of those gasses emitted by rotting vegetables are 
emitted by moss; on the contrary, moss will preserve succulent vegetable, and even 
animal substances. It is said, that in the Ards moss, in Airshire, bodies of PEx50ns 
have beep found by the people who were casting peats, which have remained in 2 
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perfect «ate of preservation ever since the persecution of the covenanters by Charles II. 
The covenanters frequently held their conventicles, or field preachings, on the borders 
of this moss: when surprised by the king's troops, they fled into the centre of the 
moss, where cavalry could not pursue them. As these meetings were generally held in 
the night, it appears that some of these people had dropped into holes, where they 
could not afterwards be found. It is therefore evident that moss, so far from being 
itself in a state of putrefaction, is a styptic, whose juices are capable of preserving even 
those bodies which are naturally most liable to putrefaction ; the two cases are there - 
fore altogether dissimilar, and the argument inconclusive. 
But if we were to suppose the grass, like the moss plants, growing as thick as it 
could stand, and every season macerated, but not rotted, in water which fills up every 
interstice, I apprehend it would soon accumulate upon the soil that produced it, to a 
much greater depth than any moss now in existence; it may be farther observed, that 
scarcely one half of the densest moss is filled with vegetable matter. When peats are 
first cut out, they are nearly double the size they retain after they are dried; and when 
they are squeezed while wet, by a press, they go into a much smaller orm. 
But how comes it that water only macerates the moss plants, that is, extracts their 
soluble ingredients, and destroys the adhesion of their parts, without rotting them, as 
happens with succulent plants 1 apprehend this must be partly imputed to the hardy 
natule of the moss plants; for being chiefly composed of ligneous, or carbonic fibres, 
the water does not readily act upon them, or more properly, is not easily decomposed 
by them. Those plants are easiest rotted which abound most in mucilages, and parts 
that are soluble in water; even mucilaginous plants do not easily rot, if they be wholly 
immersed in water, and excluded from the action of the air, which is precisely the situ- 
ation of peat moss. But independent of this consideration, we shall see that the water 
which resides in mosses is impregnated with a portion of the tanning principle, which 
effectually prevents the rotting of the plants, in the proper sense of that word. Moss 
plants, therefore, are macerated, or infused like tea in water, but not rotted: the or- 
ganic texture may be destroyed, and the soluhle parts diffused in water, without suf- q 
ering any chemical change : as the Same water always resides in the moss, unless it be 
evaporated, there can be little or no loss of vegetable substance. As this maceration 


in water does not oxygenate the plants, it should render them more ipflammable "_ 
when in their organic state, as was sugg 


SStE C respecting wood. - 
»+Þ ; 5 
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The trees and shrubs I have found at the bottom of mosses are che following, and 
they are perhaps the only indigenous trees and shrubs of this country. Of trees, 1. the 
oak; 2. the elm; g. the birch; 4. the willow; 5. the aller; 6. the fir. Of Shrubs, 1, 
the hazel; 2. the dwarf willow; g. the gall-plant; 4. the heath plant: this last fre- 
quently continues to grow upon the moss during the whole period of its existence. The 
2d. and gd. shrubs also frequently continue growing upon mosses in the western parts 
of Scotland: they are very hardy shrubs, and seem to prefer those situations where 
their roots are immersed in the . ane and the ues themselves abound in 
this principle. 

The shrubs which grow in mosses are ee bericht — if 42 bave not 

entirely lost their organic form, when traced downwards to a certain depth; but! 
have also observed certain tubular roots, resembling large threads, which are evidently 
in a living state from the top to the bottom. These roots belong to plants which are 
growing at the ne and which wad not seem to ee e * the mass of other 
plants. 
In the commencement of many mosses, it would appear, chat the falling of wee and 
decayed branches, together with the undergrowth of shrubs and coarse grasses, had 
obstructed the water, and caused the moss plants to grow and advance before the trees 
fell down. The moss, by its retention of moisture, and by creeping up the stems, seems 
to have chilled the trees, and brought on their decay, before they fell down: thus we 
frequently find a considerable depth of moss below the trees, which are often broken 
over a considerable way above the root, and they generally lie in one direct on, owing 
to the prevailing current of the winds having first bent, and afterwards caused them to 
fall, in that direction. Mr. Smith shewed me mosses, where oak and elm trees were 
lying near the bottom, and above them hazel and other shrubs had n which 1 in 
their turn, had been destroyed and closed round by moss. 

As a proof that moss is composed of a congeries of plants, which bad „ 
grown and decayed, though they had not rotted, we may observe that it is a ways 

composed of thin layers, or strata, piled above each other, and the lower strata much 
more compressed than those above. This may be distinctiy seen in many species c of 
dried peat, and may also be observed in the face of a peat bank; or wall, from which 
peat had been cut. The moss plants, therefore, seem to be more analogous to wood, 
than to any other species of plants: they are parasitical, and can grow either upon 


if 


* 
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wood, or upon the wrecks and particles of their own substance. But so far from being 
in a state of putrefaction below, they will not grow in any soil where the putrefactive 
fermentation is excited. 
There are two species of moss, viz. black moss, which is of a mahogany colour in 
its original state, but soon becomes black by exposure to the air. Whitisb, yellow, or 


ſoggy moss, is much less compact than the former, and retains a white or yellow colour 


after it is dried: the latter does not seem to be in such a perfect state of maceration 


as the former, as the fog, of which it is composed, still retains its organized form ; and 


| there does not seem to be such a great variety of the moss plants present in this species 


of peat, as in the black. The predisposing cause of these variations seems to be either 


the soil, or species of wood on which the moss at first commenced its growth, or the 
climate in which it is situated. Thus mosses growing on fir woods, are generally of 


the soft and spongy kind, and the trees themselves may be split into slices, which are 


used in many parts of the country in place of candles: mosses growing upon oaks, 
and other astringent trees, commonly produce a black and compact species of peat. 
Mosses in cold and elevated situations, as they grow very slowly, commonly produce 
a hard and compact peat. In this respect, moss resembles wood, which is always hard 


and compact in proportion to the coldness of the climate, or rather to the length of time 


it takes to grow; moss again, in low and warm situations, as it. grows rapidly, is com- 
monly soft and porous. These several causes often act separately, and often co-operate ; 


and thus moss, considered as a soil, is found to possess the same varieties of f. y 


which distinguish other soils. 0 wilt 1 
If these observations he well 8 it ad appear that moss is not a plant which 
grows by a law peculiar to itself, tand in direct opposition to the established laws of 


vegetation in other cases; that it is a congeries of vegetables, of various species, which 


are adapted to grow in soils and situations, where the more delicate succulent plants 
cannot subsist; that they are mostly of the parasitical kind, and grow either upon 


rocks and damp clays, where they receive little from the soil, or they can grow upon 


other plants, or even upon the particles that are formed from their own dissolution ; 
that the predisposing causes of the growth of moss, are dampness and astringency in 
the soil; that while these plants are growing at the surſace, they are dissolving below, 
not indeed by a process at all analogous to putrefaction, but by the simple diffusion 
of their parts in water, where they remain without any chemical change. 


2. an, of Moss. — At Svimigge Muir, Augutt 797.9 Mr. Smith and | attempted | 
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to analyse a small portion of Berkshire peat, which 1 hs got from Dr. Coventry, pro. 
fessor of Agriculture in Edinburgh. 
1. This peat was of uncommon density, approaching to pit-coal, and contained no 


marks of organic matter; therefore the vegetables, of which 1 it was composed, had been 
completely macerated, and reduced to a pulp. 


2, In some parts it exhibited the astringent taste of alum, in others of e of iron. 
3. Part of this peat being pounded in a mortar, infused in pure warm water, and 
filtered, the liquor discovered slight marks of acidity by test paper. 


4. Muriate of barytes, being dropped i in, produced a copious err, which proves 
that the acid was sulphuric. 


5. Saccharine, or oxalic acid, carried down from another portion * the * a 
very slight PER of lime, which proves that a portion of gypaum existed in the 
mass. 4.0 

6. Lime water carried down a portion of magnesia, proving. the existence of l- 
phate of magnesia, or Epsom salt; indeed this was evident from a 4. elflorescence 
which had formed upon the peat while in my possession. 2 77 1 

7. Purified pot ash produced a copious precipitation of various nbatances... 6 

8. Another portion of the same peat being burnt, emitted, towards the "0 of the 
operation, a sulphureous smell, and exhibited a sulphureous flame. The small particles 
which had been formerly washed „being also burnt, were powerfully attracted by the 
magnet. This demonstrated the presence of i iron, and was an additional proof that one 


of the salts contained in the mass was sulphate of iron. 


9. What was burnt in the mass left a large proportion of white as which, on ex- 


posure to the air for several days, acquired a rusty volour, owing to iron. 


10. On washing, filtering, and precipitating the liquor obtained from this ash, in he 


way already described, it appeared to contain the same salts that existed in the unburnt 


peat, though in much greater proportion, viz. sulphate of lime, of magnesia, of 
alumine, and of iron. These are the salts which are commonly found in beds of 


schistus; and since the ashes of Berkshire peat are in such high request as a manure, 


I apprehend that many beds of schistus, which I could point out, would answer the 
purpose much better. I am disposed to think that the chief benefit, so far as saline 
matter is concerned, arises from the sulphate of magnesia, or Epsom salt; and if beds 
of schistus be resorted to, those should be selected which abound most in mw salt, and 
contain little or no alum, or sulphate of iron. 
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The liquor extracted from the ashes exhibited no mark of uncombined acid; and it 
is probable that the acid mentioned, No. 3. which was scarcely perceptible, might be 
neutralized by a small portion of alkali formed in burning the peat, 

The saline matter being washed off, there remained a residuum consisting of a light 
earth, mixed with particles of iron, which obeyed the magnet. 

11. Peat of Swinridge Muir. The black hard peat taken from the bottom of a moss, 
being burnt, yielded a considerable proportion of ashes, though not such a quantity as 
the Berkshire peat. The ashes were of a brown colour, like rust of iron, and were at- 
tracted by the magnet. 

12. Being infused in warm water, and the liquor passed through a lier, it discovered 
no mark of acid, or of alkali, by test paper. 

13. Oxalic acid carried down a small precipitate of lime; hence the ashes con- 
tained gypsum, or sulphate of lime. 

14. Muriate of barytes caused a very considerable precipitate ; hence the acid that 
entered intd the composition of the salts contained in the ashes, was the sulphuric. 

15. Infusion of camomile flowers produced a dark precipitate; hence sulphate of iron. 

16. After the lime was carried to the bottom by the oxalic acid, volatile alkali caused 
a minute precipitate of magnesia in the liquor that was left clear; hence the ashes 
contained a small portion of sulphate of magnesia, or Epsom salt. 

It appears therefore that this peat ash contained the same saline ingredients with 
the former, though not in such proportion. A much 1 proportion of uncombined 
iron was left in the residuum. | | 

17. The Foggy, or Yellow Peat, being burnt, Aid not cobalt $0 large a ciation 
of ashes as the former; they were white, and did not obey the magnet: a filtered so- 
| lution discovered no mark either of acid, or of alkali, but was found to contain a 
minute portion of gypsum, or sulphate of lime. No iron could be found, - 

18, Subsoil of Moss, being examined, was found to consist of a bluish white clay. | 
This being made into balls, and dried in the air, was afterwards burnt in a 
kitchen fire, where it became white, and very hard; being afterwards exposed to the 
air during nearly three weeks, it became rusty, shewing that it contained iron. 
19. The balls being pounded in a mortar, infused in warm water, and filtered, the 
infusion tasted of alum ; but exhibited no mark of acidity by test paper. | 

20. Muriate of barytes produced a very copious ene, proving that 1. 
acid entered | into the composition of its 5alts, a 
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, Decoction of camomile flowers * a Gark eee provingthat a 
Ha iron existed in the liquor, i 
22. Oxalic acid produced no precipitate; hence no Hawes ade any combination of 


lime, existed in this mossy subsoil. 


23. Volatile alkali threw down a very Slight precipitation of magnesia ; hence a 
small portion of Epsom salt. ; Ls, 

It appears therefore that this subsoil contained the same saline ingredients which are 
found in those beds of schistus called till. These are naturally the most sterile of all 
soils; and to distinguish them from schisti of an opposite character, I have called them 
the aluminous, and pyritical schisti. 

It may be observed, that by these experiments we did not find what we were in quest 
of, viz. alkali, in the ashes of peat. It is possible, that pot-ash may be formed in the 
ashes of some species of peat, and that their effects as a manure may partly depend 
upon this salt, though we found none in the ashes we examined; indeed * 
the salts we actually found, could not co- exist in the same . 5 

But how happens it that peat acquires the salts already described? 

On the one hand it appears that iron, magnesia, and sulphur, are dint in the 
ultimate dissolution of all animal and vegetable substances, at the time when they pas 
into an earthy residuum. Now the Berkshire peat was evidently in this state, and re- 
sembled a petrifaction : the lime, and part of the sulphur, might have been produced 
by those tribes of fresh water shell-fishes, which cause shell marl in the bottoms of lakes 
and ponds, and are frequently afterwards covered over with moss. The various strata 
of schistus, and of pit- coal, seem to have been originally derived from mosses, and to 
have acquired their peculiar ingredients in this manner. 

On the other hand, Mr. Smith assures me he has een found hip salts in 
question in mosses in Scotland, but was always able to trace their origin to springs, 
Which either burst out, and ran over part of the moss, or ooed imperceptibly from 
some part of its bottom. The question is left to be decided by farther investigation. 

| The Berkshire peat is more dense, and yields a greater proportion of ashes, than any 
peat I have seen in this country: perhaps its effect as a manure may: a as much 
upon its earthy residuum, as upon its saline matter. | | 
Juice of Peat. —That juice of peat contains the gallic VE or tanning principle 
appears from various facts. I am told that the Highlanders use moss holes in place of 
tan-pits, aiding the moss water * the bark of oak, birch, wine, and mountain as) 
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and exeluding all * from getting into the pit. It is known that water, 


which runs through moss, is frequently employed to steep lint; but it is also known 


that stagnant moss water, that is, what oozes from the sides of the hole where it is col- 
lected, invests the lint wich a dark skin, and prevents its putrefaction. This, by the 
people who live near mosses, is called barking the lint, and they are always careful to 
use water which runs through the moss from the neighbouring fields, as what oozes 
from the moss itself uniformly prevents, instead of promoting, putrefaction. 

24. But what seems to put this matter beyond a doubt is, that the juice of moss 
uniformly gives a dark inky precipitate with the sulphate and other salts of iron. 


| When the extract, or juice of moss, is much distended with water, it sometimes requires 


a great part of the superfluous moisture to be evaporated, in order to render this 


effect the more striking; but in the many trials I have made with ne moss, in 


various parts of this country, I never saw the experiment fail. 1 

Mr. Smith has suggested some phenomena, which the et fact may s us 
to explain. In some places it may be observed, that water which oozes from the side 
of a moss bank, where peats have been cast, destroys every succulent vegetable that 


lies in its road, though it does no harm to the moss plants: this water conveys with it the 


gallic acid, or tanning principle, which destroys succulent vegetables, unless it be 
neutralized. Again, a drain, or rill of water, that passes through a moss, and which 
conveys water different from what it receives in its passage, causes a strong growth 
of succulent grass in those places where it is allowed to spread. This water soon 


washes away the gallic acid from the moss, and the brown feculent matter which it after- 


wards conveys, and deposits, is disposed to putrefaction, and promotes vegetation. 


Hence water that passes tbroug b a though not that which comes from a moss, may 
be used for watering land. Hence also in converting moss into manure, it would be 


useful to steep it some time in a hollow, where a rill of water runs through it. Hence 
also, part of the effect of water brought upon mos 

meadow, _—_— arise * its wt out he nn acid, and n. the moss to 
putrefaction. lat 90. 40 2271 
25. Three —ů— water ome kd ec 


. * 9 


moss hole, where: peats had been cast; this 5 ** 
over powdered chalk, and afterwards filtered. 
The oxalic acid being . a por 
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lime. Hence juice of peat, or rather the gallic acid contained in it, dissolves lime; and 


one effect of this manure, applied to moss, is to ee the gallic 4 js resists 


the putrefaction of the moss. | et | 

In very dry summers, I have ec 6 seen water ban fo a moss > ef 50 
situated that water was not apt to flow into it from the parts adjacent, produce a 
sensible effervescence with chalk, and with the mild alkalies. These facis I i impute to 
the gallic acid, which forms a soluble nen with lime and che Wn but be- 
comes insoluble with iron. 5 

26. Small portions of moss were kts eu Fat tha Kats of a n e part * 
the hottom of the furrow, part from a greater depth, and part as low down as we could 
reach. These several portions of moss, with all the moisture they contained, vere 
placed in the bottom of a wooden dish; a few small pieces of dried peat, the largest 
not exceeding the size of a small egg, were placed here and there among the other wet 
parts of moss. The dried peat was of different species; some hard and brittle, which 
breaks with a smooth fracture; some that tears asunder like ig e to certain 


grasses, and other plants, of which it was chiefly composed. 


Over the moss and peat, thus placed, a few pieces of 8 ew were laid, _ as 
much water added, as slaked the lime. The vessel ann n to the 


brim, and allowed to remain more than six weeks. 


When examined, it was found that the water had partly Ps; a = mass 


Vas so far consolidated, that it dropped out of the dish like a cheese, On breaking 


it in pieces, no remnant of the wet moss could be found, except that it had incorporated 
with the lime, and imparted to its lower parts, a dark colour; but the threads of the 
dried peat remained unchanged, though invested with lime, while the bits of brittle 
peat, on being broken, shewed clearly that the moisture had only penetrated a short 
way within the surface, forming a nucleus around the centre, which was dry as | before 

Hence, in reclaiming moss, it should not be permitted to get too dry at first, or the 
lime vill never act upon it: dried peat, like seasoned oak, resists the admission of 
moisture, and may remain a long time under water before it becomes wet t@the centre 


But it appeared that the lime, in this instance, had followed the moisture of the wet 


moss into every pore, and had completely destroyed its organic fibres; but jas. the 
moisture could not penetrate into the dried e the lime had p an no effect 
upon it. 23 1 Nn 8 Ats e Ge 1 


27. A nue of the — that remained e — ns a mc q 


1 * 
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squeezed out with the hand into a glass, and afterwards filtered. I remarked, that great 
quantities of gas escaped during the pressure; the water passed through the filter i in a 
very limpid state, and conveyed with it none of the colour of the moss. 

A little of the filtered liquor being dropped into a solution of sulphate of iron, at 
first produced a brown colour, being the precipitate of iron with lime; but on the ad- 
dition of more liquor, a very intense dark precipitate, resembling ink, was produced, 
though retaining a greenish tinge : the dark precipitate went to the bottom, while the 
brown remained suspended in the liquor. Lime water, being poured into ink, produced 
a greenish black precipitate, and left the liquor of a red colour; it produced upon it 
precisely the same effects that took place in this experiment; there can, therefore, be 
no doubt, but the dark precipitate in this case was 33 the gallic en or 

tanning prineiple, acting upon, and rendering the iron insoluble. 

Hence it appears evident that quick lime, added to wet moss, extracts from it a 
much greater proportion of the gallic acid, or tanning principle, than can be obtained 
by pressure, or other means; for though the galate of lime, in this case, was distended 
with much more water than was contained in the n the eee of iron was 
much more copious than in any of the former cases. 

28. The oxalic acid being dropped upon another portion of this filtered juice, 
carried down a very strong precipitate of lime, and wholly divested of that colour 
which accompanies precipitates of lime from moss water, to be afterwards mentioned. 

After this combination of oxalic acid and lime had dropped to the bottom of the 
glass, the liquor discovered evident marks of acidity by test paper, and when dropped 
upon sulphate of iron, produced a dark precipitate as before. Here then was obtained 

the gallic acid in an uncombined form, of sufficient e to act en test Papers 
| nd Per its character by its effects upon in- 2s 85 

The change of colour from a rusty brown to black, which Sou Wan 21 
a peat is cut from a moss and exposed to the air, appears to me to, 
depend upon particles of iron contained in the moss plants, acted upon by the gallic 
acid, or astringent juice. In the same way, when fishers prepare their nets in the juice 
of bark, the liquor is of a brown colour, but becomes black when the nets are ex- 
posed to the air. We may observe also, that common ink never becomes perfectly 
black until it has been frequently shook, and exposed to the air, sometime after it is 
made. Whether the iron, or the astringent juice, imbibe oxygen. in these cases, we 

due unable to affirm but it would seem, that exposure to the air causes the = acid 


£4, 
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to unite more intimately with the iron; hence to render s-particles less + in 
water, and their blackness more inten ge. 

When every pore in the fragments of plants of which« moss is composed, is 2 Alla 
with the insoluble compound of iron and gallic acid, it is evident that water cannot 
easily penetrate into a mass of dried peat; it may get into the internal cavities, but 
cannot get into the pores of the plants. Hence lime does not operate so powerfully 
in reducing moss that has been dried, as that which has uniformly been kept wet; be. 
cause the water, which operates as the valid to coe the _ cannot get into the 
pores of the peat. TT DE OT | Neo footy ov Dis ROT HS IO YC ERR. hows | 

We therefore see one great effect of 10 in ern moss, consists in seizing and 
neutralizing the gallic acid, which resists the decomposition of the moss plants. Per- 
haps this observation is also er to all e that are noguened with m or ee 
astringent herbage. me 2) 

29. Lime-water being added to ithe Filtered . of peat, hatch itto a dark bann 
colour, and soon causes all the feculent matter of the ym to _ to the; ee of the 
glass, though it appeared before to be in perfect solution. 1 

In the same way, when a sufficient quantity of lime-water is added to ad mos- 
water, in which a vast quantity of mossy particles are suspended, but not dissolved, it 
soon causes all the moss to fall to the 3 the liquor clear. In these cases 
a thin pellicle of oil, resembling that which is obtained W pres _— 0 
_ rises, and floats on the surface of the liquor. oe he eff; 

How are we to account for this fact? Lord Dumkokilcd a sorreline; or oxa 
acid, abounds in moss; and it occurred to me that this effect might be caused by this 
acid, which forms an insoluble compound with lime, and precipitates it from all its 
solutions, even from those that are made by means of the mineral acids. 4b. 

30. It was next proposed to try the effect which oxalic acid might das 
moss-water, This acid, both prepared from sugar, and squeezed from the green leaves 
of sorrel, was dropped into filtered moss water, into the expressed juice of heath, and 
of various astringent plants; but it soon rendered these liquors perfectly limpid; throu- 
ing down at the same time, a small quantity of whitishyprecipitate ; if, therefore, sor 
line acid abounded in moss, the water which flowed from the moss would be — 
transparent. 18 | ON SUDO] 020% a6 2 

31. But what 3 to e that oxalic acid had no concern in tis precipitate, 
is, that after it was washed by repeated additions of water, until all the uncombined 
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lime was completely extracted, the sulphuric, nitric, and muriatic acids dissolved the 
lime contained in the precipitate with considerable effervescence. Distilled vinegar 
indeed produced no effect upon it; and perhaps none of the vegetable acids are able 
to decompose the compound formed, in such cases, between lime and moss. The so- 
Jutions being again washed off, the oxalic acid produced a very clear and distinct pre- 
cipitation of lime from each of them, The experiment was frequently repeated, with. 
the same result. 

' Now the precipitate of moss, by lime-water, could not be owing to oxalic acid con- 
tained in the moss, because the mineral acids again robbed the moss of the lime with 
which it had combined ; whereas real oxalic acid robs the mineral acids themselves of 
lime. The combination in this case then must have been, not between lime and any 
acid, but between lime and the matter of the moss itself, forming a compound, inso- 
luble in water, and engen of much more es gravity, than moss in its natural 
state. 0 aft 
32. Three portions of moss, the 1 * a considerable depth, the Second from a a 
furrow thrown up with the spade, the third a piece of black dried peat, were digested 
in caustic pot- ash; at the same time similar pieces of moss were set to __ in caustic 

ammoniac, or volatile alkali. 1 1-3 4, 
These preparations being WIS to remain more | thaw) two monks, the 1 
_ scemedo be the same in both. The two first pieces of peat were reduced into a black 
pulp, soluble in water, and had swelled considerably during the progress of combina- 
tion with the alkalies. The dried peat was softened on the surface, though it had 
resisted the penetration of the liquor into ts interior parts. These being alkaline com- 
posts in miniature, it seems to result, that, moss chould never he allowed to get fully 
dry, before it is mixed 0 in menen, with nin. or e with een 


manures. 


* 


- 33- About Sens of : A ng of 3 hou modems 3 caustic 
with lime, the alkaline ley was poured upon genuine wet moss, immediately after it 
vas taken from a considerable depth; 3 this moss was of a mahogany. colour when taken 
out, but its surface soon became black by exposure to the air. The moss was boiled 
among the alkaline; ley, in an iron pot, during two days and a night, The liquor 
swelled much, and en ned n work elne vapour, 50 9 it was e to boil it * 


gently. 
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The moss was soon reduced into a pulpy mass, and dissolved in the liquor. Being 
afterwards considerably diluted with water, it was passed through a searse, and left a 
zmall quantity of OY fibres, which, being enen 1 rr retained their inne 
bility. | | 

The filtered br was now boiled down to AY ahi was found to possess all 
the qualities of an alkaline solution of moss, rs soluble 3 in water, rc not de- 
liquescent. It was black, like pitch, N 

34. A portion of this alkaline solution of moss being disolved i in water, and line- 
water added to it, the whole of the moss was soon n down to the Wali leaving 

the liquor clear. | SO" 

This clearly proves two things : first, that lime has a a stronger attraction for the 
matter of moss than pot-ash, or indeed any of the alkalies, for it was tried with 
them all. In making alkaline composts with moss, therefore, I can see no pro- 
priety in what some recommend, to have a large quantity of quick lime mixed with the 
alkalies, to render them caustic. Such alkalies, however caustic they may be, never 
will combine with the moss, while lime is present to combine with it. If these alkaline 
Kt or be of any use, they should be made of alkaline ley drawn from quick lime. 


Second, This experiment proves that the precipitate mentioned, No. 29, and the | 


one now under review, were really an alkaline solution of moss, insoluble i in water, and 
indecomposable by the vegetable acids. I tried if lime would produce the same effects 
upon the oleaginous alkaline solutions that it exhibited upon the mossy alkaline solu- 
tion; and found that it uniformly appropriated the oil forming with it a white paint, or 
calcareous solution of moss, insolublei in water, while the alkali remained i in r the Mauer 
in an uncombined state. WJ ne,, erin wars 
35. After the lime had carried down al the moss from the alkaline mossy solution, 
and had left the alkali dissolved in the clear liquor: with a vie w to try if it had extracted 
any gallic acid from the moss, the clear liquor was decanted off, and sulphate of iron, 
in solution, added to it; a dark precipitation ensued, mixed however with à grassy 
green, owing to part of the apo ed pan, caused Oy the Hp wry not ith ” 
the gallic acid. en , e 
This shews that pot-ash has a Stronger ant to the alc acid than lime ; for when 
the lime went down with the moss, the gallic acid remained combined with the pot ach. 
It also — evident from this eee as ell as rom pe 4065 _ the | 
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alkalies and lime extract a much greater proportion of the gallic acid from the same 
quantity of moss, than can be procured by steeping, infusing, or pressing the same moss; 
or by any other methods without the application of these agents. 

36. The various salts of lime, the carbonate and oxalate excepted, decompose che 
alkaline solution of moss by double elective attraction; for while the acid in these salts 
combines with the alkali, the moss is precipitated in union with the lime. Muriate of 
barytes, and all other earthy salts which the alkali can decompose, operate in the same 
manner upon the alkaline mossy solution. All the metallic salts that are decomposable 
by an alkali, are mutually. decomposable by the alkaline mossy solution. The acid in 
these salts combines with the alkali in the alkaline solution of moss; while the moss 
combines with the metal, forming an insoluble compound: these compounds may be 
called calcareous, earthy, or metallic insoluble alkaline solutions of moss, according 
to the substance which enters into their composition. The same effects happen when 
these salts are n in solution, to a solution of the oleaginous alkaline solutions of 
moss. nn, | | 

It __ dards Appear: pal hog {why one great. fea of adding lime to moss, i is 

converting it into an insoluble alkaline solution of moss, of much greater density than 
the moss in its original state. Moss is naturally of less density than water, and is partly 
soluble in it. But the compound of moss and lime! is of much greater density than 
water, and is insoluble. Moss does not allow water to filter, or to pass through it, but 
holds it like a sponge. The compound of lime and moss resembles friable loam, is of - 
a dark brown colour when, wet, and of a hazel, colour when dry. It readily admits. 
moisture to pass through. it, and the, water, which. flows from, a mots, that has been 
well limed, is limpid and pure, not being charged with any of A 8 mossy matter, as this 
had been rendered insoluble by its, union with lime. ans cri 

So great is the power of lime in reducing moss, and causing it to o collapse, a I 
remember everal years ago, Mr. Smith shewed me a moss, a great part of which had : 
been reduced into cultivation, and well limed. What was cultivated bad sunk more 
than three feet below. the surface of what remained i in its original state. This effect 
could not be imputed; to, draining, alone, as the standing face of the natural moss was | 
much more dry than the cultivated moss, which had Sunk 80 far below * g LP 

37- Powdered, chalk. being put into moss water, and i into the alkaline solution of 
moss, and frequently, ﬆtirred during several days, did not carry, down one particle of the 
moss from the soluuion, From No. a5· it Ppears that carbonate of ume. is capable 
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of neutralizing the gallic acid contained in moss, and thus may produce one good 
effect, viz. bringing it into a state where it is capable of undergoing the putrid fermen. 
tation; but from the experiment just recited, it appears that carbonate of lime is inca- 
pable of forming that close union with moss, by which it is speedily converted into soil. 
Hence the more caustic lime i is, when n to W the s Sooner will this purpose 
be effected. DA. = 4 5 

It appears also from the preceding experimetits that me is a much more effectual 
manure for reducing moss into cultivation, than alkalies, or putrescent manures. Lime 
causes the moss to consolidate into an insoluble earthy compound, friable, and of 
proper specific gravity to sustain the roots of plants. Alkalies cause moss to swell into 
a larger volume than before, while they render it so soluble in water, that what has 
actually combined with them, is in danger of being soon washed away. However use. 
ful, therefore, it may be to apply alkaline composts of moss to other soils, it does not 
seem advisable to use alkalies for reducing the moss itself into a state of cultivation. 
The same observation seems applicable to putrescent manures: these may be applied 
with great effect in union with lime, or aſter lime has already reduced the moss into a 
soil; but when applied singly, in the first instance, they render the moss too blister), 
enlarge i its volume, and cause it to become more soluble in water than before; of 
course, though such manures may cause moss to throw up a luxuriant vegetation, 
they at che same time increase its inherent defects, want of solidity, and too great a 
retention of moisture, so that the moss is not able to bring to maturity the vegetables 
it sustains. We may also see good reasons for having all mossy composts drenched 
wich as much water as they can hold, without running off, every time they are turned. 
38. With a view to detect the nature of the matter of moss, or that principle in it, 
which combines with lime and alkalies, acids were added to the solution, formerly 
described. The sulphuric acid raised a violent efferyescence, and much gas escaped; 
while the moss was precipitated from solution in the form of a yellowish, oily, or resi. 
nous matter. Being diluted, and passed through the filter, the colouring matier pecu- 
liar to moss water went through in a state of solution, and there remained upon the 
filter a brown, greasy, and inflammable matter, arranged in mall flakes. It is remark- 
able that all the precipitates of moss from solution, either in water or alkalies 
constantly assumed this flaky appearance, somewhat similar to the figure of certain 
moss plants. F rom this and similar experiments, which were frequently repeated, l 
am at a loss to decide to what class the matter of moss, which combines with * 
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and alkalies, ought to be referred; whether ta oils or resins; but it was highly inflam- 
mable. The calcareous and alkaline compounds with moss were also inflammable; 
though much less so than the flaky matter precipitated from them by means of acids. 
The same effects resulted from subjecting the calcareous Tn of moss to the 
marine acid, and much gas escaped during the process. 33 - 

39. The nitric acid acted with great violence upon the alkaline solution of moss; 
part combining with the alkali, and forming nitre, while part of the acid was decom- 
posed, and went off in red fumes, both when the alkaline solution of moss was in dry 
powder, and when it was diluted with a portion of water. In the first case it left a 
brown powder, which seemed to be the moss calcined ; in the last case a brown liquor 
was left, which being evaporated some time in a heat e e to — and set 
aside to cool, threw up crystals of oxalic acid. 

40. That these crystals were really the oxalic aid, was proved in the following 
manner. A filtered solution of them being made, and dropped into lime-water, and 
into purified solutions of lime by means of acids, an immediate precipitation ensued; 
the lime being soon carried 'down to the bottom in union with this acid. 
The moss, therefore, contains no oxalic acid in its original state (see No. 31.);it 
seems to contain the basis of this acid ; and the _ question 1 what this basis 


3 may be. 


Fourcroy says, a1 nitric W added to RY w b apts the Rue? ic ah, 
41. To ascertain this, I added nitric acid to a highly concentrated decoction of 
camomile flowers; a plant known to abound in the astringent principle, or gallic acid. 
The result was oxalic acid, which 1 down lime from lime-water, and from solu- 

tion by means of other acids. 21187 | Ay 
From these facts it should follow, 40 in a; is bag in aka; or in 
mossy composts, by means of the ashes left after. burning, by means of alkalies, or of 
| putrescent manures, without the presence of lime, as the salts which operated in these 
cases to excite the putrefaction are soon washed away, or form new compounds, a por- 
Aon of nitric acid should be generated from the nitrogen, which is evolved, forming an 
union with oxygen; that this nitric acid, so formed, uniting wich the gallic acid in the 
soil, must produce oxalic acid, and thus dispose the moss, or mossy compost, to 
encourage the growth of sorrel; that part of this eſſect may doubtless be imputed to 
the puffy state to which such manures reduce mossy soils, and mossy composts, 
thereby rendering them more liable to be acted upon by the oxygen of neee, : 


VOL. 11. 5 R 


ͤ—Q: . ————— — — m — — y 
—— — . a i Inge HS Ka NT gr . a Pn eas un) oi nate Et dnl nn EY a TO ea gd es ET RS FEY — 2 
eee $ II 22 — cc r * nn Tat 2 
2 — hae ava 4 8 [57 32, 208 Ces s .* * F — — >, — > — — n a, — > — 9 2 . 


306 Various Modes of bringing waste Lands 


while they become more retentive of moisture to aid pmiefuceion; that the texture of 
a soil, as well as its ingredients, renders it a more fit receptacle for some species of 
plants than others; but where lime is applied, the texture of such a soil or compoxt is 
rendered much more solid, and permeable to water, while oxalic acid in moss, 
manured by lime, cannot encourage the growth of sorrel, as this acid forms with lime 
an insoluble compound, increasing the density of the soil, a compound not to be 
destroyed by any other solvent of lime; though, therefore, oxalic acid should be 
formed in moss manured with lime, or in calcareous qi: Mag backs moss, it is plain it 
cannot encourage the growth of sorrel. PLL" DONA e 
Though these inferences are deduced merely from the e preceding experiments, they 


correspond with practical observations. 


Mr. Smith remarks, and indeed has demonstrated the * by the most satisfactory 
experiments, that all limed mosses, and mossy composts in which lime is used, con- 
stantly throw up chickweed, or arse wort (a vegetable only to be found in putrid soils 


divested of astringency) after the lime has produced its effect; but all mosses that are 


burnt, and those which are manured with dung or alkalies, and all mossy composts 
that are formed with alkalies and putrescent manures, mane the | intervention of Ine, 
constantly throw up the sorreline plant, and yarr. ee ene 

He has a field of deep moss, part of which was dressed with is part with rtable 


dung alone, part with dung and lime united, and these were applied in different pro- 


portions to different parts of the field. Part of it was PEE and burns in the usual 
manner, and to some parts of this last, lime was also applied, t. 
When saw the field several years ago, some time after it was thrown into pasture, 


he limed parts were easily distinguishable by a close sward of sweet herbage, in which 


white clover predominated; and it was easy to discriminate- those parts which had 


received a large proportion of lime from those which had got a smaller dose, by the 


superior eloseness and richness of the herbage. Those parts which had got both lime 
and dung, carried a ranker herbage than those which had got lime only, though of the 
same quality with the former. The parts which had got nothing but dung, and those 
which had been pared and burnt, appeared puffy and blistery, and carried only a tut 
of grass here and there; but there were innumerable. tufts, or rather patches, of sorrel, 
and in some places this plant occupied the whole surface. Now this field was never 


soun with grass seeds; but was left to gather such plants as nature might produce. 


At present, after laying more than seven years, the limed parts are covered uit a 
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rich close sward of natural grasses, abounding with white clover, and never were ob- 
gerved to throw up one sorreline plant, while the dunged and burnt parts are almost 
wholly. occupied with heath, which: bas lately induced Mr, Smith to top- dress these 
parts with lime. 

If the inferences drawn * as —— experiments be fairly deduced, it mois 
appear that the putrefactive fermentation in these parts had ceased; of course the attrin- 
gent plants have resumed their ancient empire. Such plants never 5 grow where putre- 
faction is going on in mosses, or where lime is present. 

From a review of the preceding experiments it appears, 1 

15t. That lime is the most ne "_ * can be * * 4 moss 
into soil. | 

2d. That nick ume! is hn more 3 than i its uſa in neutralizing the 
styptic juice of moss, because, being soluble in water, it insinuates itself through every 
pore of the plants, and while one part combines with the gallic acid, or styptic juice, 
the remainder unites with the mossy matter * mins it into an insoluble alkaline 
solution of moss, or soil of great fertility. 

3d. That during the action of lime and akalies on moss, gasses are — From 
No. 26. it would seem that these gasses are not chemically combined with the moss, 
but, like the carbonic acid in yeast, are separable by pressure, or agitation, and hence 
part of them at least remain in an active state, ready to promote the growth of plants. 
Indeed the same conclusion was inferred from examining the alkaline solution of mods, 
though in a much higher degree. 

Ah. It appears that alkalies are much +a a than 1 to | dizeolve the 

moss plants, and to generate gasses in them beneficial to vegetation; but as they render 
| the moss very soluble, and enlarge its volume, they produce no soil capable of sustain · 
ing the plants. The same observation is also applicable, in part, to putrescent manures. 

5th. I had intended to have collected and ascertained the nature of the gasses gene- 
rated in the cases already mentior ed, and to have followed out these inquiries through 
soils of every species, from the point of abs Inte warde to that of the . ferti- 
 lty—Sed non omnia possumus omness. 

Though agriculture has attained a . 2 of is improvement "ring ran- 
dom efforts, unassisted hy science, yet it is to science alone sbe must look for her 
highest improvements. Jo this, as to every other suhject, the maxim will . 

ef Felix qui potuit rerum ae causas. 
Rr 2 


— 


— — 
* — 


— 
— — 


_— — 

— Sh 2 7 

— - — 
N 8 a Cone: * 


— 
- ae DH "III+ 
ORE (== —— 2 
8 
— 


1 ; 
„ 
i 
. 
7 
4 
i. 
Se 
2 
. 
4 
4 
i 
| 
el 
119 
1 
1 
F 
Is 
2 x 
"vs 
bot 
of 
N 
1 
5 
+ 
4 
R 
1 
3h 
0 „ 
bl” 
1 4 
* 
N 
is 
a 
N. 
p + 1: 
"0 
9 
1 
230 
8 
5 
"0 
" 
*V] 
1 
0 
8 
© 
z } 
+BY 
3 
5 
. 
29 
Cf . 
0 
13 
3 
pi 
RU 
1-4 . 
3) 
. 
LF 
. 
1 
be 
4 
TE: + 
0 
Fl 
* 
1 * 
7 
3 
1 
* 
5 
* 1 
"x 
"iN 
To - 
* 
18 
* 
; 
21 
4 
18h 
53 
ws 
5 
We?! 
$Y 
3 
N 
175 
81 - 
4, 
V4 
SJ 
* 14 4 
7 
. 
1 
4a 
„ 
3 
„ 
4 
bf 
* 
WW 
WE. 
Bf. 
* 
* 
15 
11 
* 
4 
i 
1 
1 
N 
1 
i 
'H 
23 
3 
. 
. 
44 
bh, 
8 
P 5k 
* ? 
38 
we 4 
* 
3h 
Wt 
F 
'] x 
. 
on 
9 F 
. 
. 
f 
165 
. 
FJ 
| 


9 
| 
| 
h | 
=. 


" Purious Modes of bringing waste Lands 


6th. Reasons will appear why mosses and other oils, in given — are 
more apt to produce one species of plants than others. 

Ith. What is here detailed concerning the action of lime 4 of alkaties upon 
mosses, together with that of putrescent manures, is also applicable to the action ef 
these substances upon other soils, in so far as they act upon vegetable matters. From 
the slight sketch of facts here enumerated, a stupendous theory might be reared; but 


what avails it to pile volume upon volume, conjecture upon conjecture ! One fact is 


worth them all, and in an experimental science like agriculture, we ougbt not to 
reason from one or a few facts, but should have them all clearly n and 
distinctly arranged, before we attempt to draw general conclusions. 

8th, I cannot dismiss this article without suggesting my admiration at the benefi- 
cence of Providence, in having provided the moss plants for the situations in which 
they grow: they afford an immediate supply of fuel; are the source from which pit- 
coal derives its origin, though trees, and all the plants which abound in oils and car- 


bon, also contribute to the supply of pit- coal. Were the places now occupied by 


mosses divested of vegetables, or stored with vegetables of a different character, they 


vould become noisome fens, which, by the emission of putrid gasses, would spread all 


around them pestilence and death. Mosses emit no noxious gasses; but rather, by 


groving at the surface, where the plants are acted upon by the sun's rays, they perpe- 


tually throw out oxygen, and thus contribute to the salubrity of the atmosphere The 
only defect with which they are chargeable is forming magazines of moisture, which by 
its exhalation generates cold, and spreads rheumatism and i intermitting fevers among all 
the animals within its reach. The perpetual evaporation of this moisture not only 


tends to chill the moss, but it descends in hoar frost, and mildews, upon all the lands 
hat are lower in point of situation. These last- mentioned disadvantages are more than 


amply compensated by the consideration, that moss is not only an inexhaustible magazine 
of manure for other soils, but may be converted into a most fertile soil itself. - After 
it is so converted, none of the defects already stated are any longer applicable to it. 

_ Of Floating Moss. — Mosses were formerly considered as applicable solely to the 
purposes of fuel, until the late Lord Kaims first set on foot a project for floating away 3 


an extensive moss on his estate near Stirling. The project has deen followed to a 


much greater extent by his son, who has constructed a bucket wheel of great power 
for raising water out of the Teath, to float the moss: the water is raised somewhat 


higher than the r of the moss, passes 5 some hundred yards in booped wooden pipes 


1 
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of 18 inches diameter under ground, and then emerges upon a raised embankment of 
earth, by which it is conveyed to the moss. For a particular account of this improve- 
ment the reader is referred to the Agricultural Survey of Perthshire, by the Reverend 

Dr. Robertson. He states the expence of this machine and embankment at Z 1000. 
but the people with whom I conversed upon the spot, told me it cost £ 1500. When 
the water arrives at the highest part of the moss, it is conveyed in a rut perpetually de- 
scending, along the whole line of the uncleared moss; at every part of this line, the 
people were employed in throwing the moss into the stream with spades. Those at the 
part where the water first enters the moss, keep the stream upon the surface, and they 
lift and throw into it all the moss within their reach, until they uncover the clay below; 
they then cut out a new water-course, and throw into it the embankment of moss which 
sustained the water before; those lower down operate in the same way, only they pre- 
serve the current of water on a lower level than those above them; those at the 
lowest part keep the water running upon the clay, and shift its course occasionally, so 
as to have it running along the bank, or face, of uncleared moss; thus, at every point 
along this water- course, people may be employed in heaving in pieces of moss by the 
spade, and they W chift the . of the eam, in W as the moss is 
cleared away. = 
| When I was W FR W years ago, I nid tat it enn the who of Bp 

man nearly a whole year to clear one Scotch acre of moss, and reduce it into a con- 
dition to receive a crop. This labour cannot be estimated at less than ( 25. ; to this 
add the price of seed, compound interest upon the original erection of the machine 
and eue &c. and the — * this mode of cultivation will not 02908 
trifling. | 


5 4 1 * 
* = 5 


The ai after the moss is e away, a. a eb carse wn W in many 
places with sea shells, is first formed into ridges by the spade, and commonly yields a 
few good crops; laying it up in drills, during the first winter, by the spade, is ſound 

powerfully to increase its fertility. When it begins to lose its fertility, it receives a 
good dose of lime, and is afterwards manured wich poo asbes, and auch beer 
manures as are accumulated on the spot. he 

I have heard that the farmers upon the banks of the Fords! ne at fa a "ON 
clamour against the late Lord Kaims for washing his moss into the river, because, 
when it was met by the tide, it was thrown out, and covered up their grass lands upon 

the banks 3 but 1 Was- told, that they afterwards became very earnest io collect what 
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part of this plain. There are also very extensive mosses in the lower part of it, all 


810 Various Modes of bringing waste Lands 


he had hive away; for the moss being washed and Aatted i in this manner, is robbed 
of its styptic juice, and disposed to putrefaction; it therefore makes excellent 
manure for carse lands, more 8 if made into compost with lime and stable 
It is evident that the whole of the plain, . from Borrottownegs to Gart. 
more, had once been covered by the sea; and the soil is composed of clay washed 


down by the Forth from the mountains of micaceous schistus, where that river de- 
rives its origin. This washed clay had gradually filled up, and towards Queensferry 


is perpetually filling up, the bed of the sea: the carse clay is here and there intersected 
by sand and grave], and other friable soils (called here, dry-field land), which have 
been washed down by the various streams that run into the Forth, and partake of the 
quality of the mountains from which they have been washed ; but the mere filling up of 


the bed of the sea would never cause dry land to rise above its surface, and would only 
raise the water to a higher level. Any one who examines the plain of the Forth from its 


origin to its termination, and indeed any part of our island that is near the sea, must be 


convinced that the sea has retreated into a lower level, by at least 40 feet than it for- 
merly occupied; ; and that too, since the solid land was placed in its present position. 


This accounts for the mud formerly deposited in this arm of the sea now e Solid 


_ through which the Forth performs his whimsical meanders. 


But what chiefly deserves the attention of those who have an interest is, that many 


parts of this carse clay are filled with oysters and other sea shells; I have observed 


them in many ditches, and frequently upon the surface. In some parts where a deep 
rut is cut by a rivulet, may be seen a deep bed of shells, which, taken in mass, is as 


rich in calcareous matter as the generality of limestone, and may be regarded as the 


material from which a future rock of limestone is to be consolidated. It is easy to 
select these shells from the mud, and then e would be much richer WE lime- 
stone. 

Nov lime is 0 necessary for this species of n ade is, in many * 
difficult to be procured, on account of the distance from which it must be carried, and 
the badness of the roads. It would be very easy to supply its place, by burning the 
shells which here and there abound. Digging them would be much less expensive 
than quarrying limestone, and a slight heat would reduce them into very pure lime. 

Dr. Robertson calculates that there may be about 10,000 acres. of moss in the upper 
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upon a low level, nowhere exceeding 20 feet above the level of the sea at high water. 
Now I conceive it would be more profitable to search for these shells, burn them into 
lime by means of peats, and employ them in the cultivation of the mosses themselves, 
instead of being at the expence of floating them away. Beside these dead shells, left 
by the sea, the Forth and Teath abound in fresh water muscles. These might easily be 
bruised by a stone rolling on its edge, and being mixed with moss or earth, would 
afford an amply supply not only of calcareous, but also of putrescent manure. They 
ought to be completely rotted before they are applied, and distended with a large 
proportion of earth. The banks of the Teath, opposite to Blair Drummond (if a dis- 
tant view can be relied on) seem to abound in clay mar]. This would make an 1 excel- 
| lent dressing for the moss, after it is thrown into pasture. Om a 

But the mosses here have one advantage which seldom occurs, and which may have 
been the inducement to adopt this method. The soil, when got at, is excellent, being a 
rich carse clay, in many parts resting upon, or mixed with, sea-shells. In most other 
places the bottom of mosses is either a solid rock, or a whitish granite, or pyritical 
gravel, or pyritical and aluminous clay. After removing the moss from such places, 
they are worse than before, as the bottom either does not admit of culture, or nn 
require an expence that would far exceed its value. | 

Wy 1 Mr. Smith's Method of converting Moss into Soil. —The celebrated Rabelais 
threw out a remark, which has been repeated by Dean Swift and others, © That the 
man who caused two stalks of corn, or two piles of grass, to grow where only one 
grew before, is a greater benefactor to mankind than all the philosophers, poets, 
orators, and politicians that ever existed; but what must we think of the man who 


has caused luxuriant crops, both of corn and grass, to grow on those places where 


neither the one nor the other grew before? on places which seemed doomed to eternal 
dampness and sterility; ; from which the eye even of the entHusiastic'cultivator turned 
vith horror and despair. This has been effectually accompliched' by John Smith, Esq. 
of Swinridge Muir, near'Reith, Ayrshire; and I cannot omit this opportunity of testi- 
tying my gratitude for the long friendship with which he has honoured” me, and the 
high opinion J entertain of his talents, and goodness of heart. Most of the experi- 
ments here recorded were made at his house, under his ne th the A e 
pa of the ideas in this part of the work are his, not mine. 
| This gentleman, with a modesty which ever distinguishes true aids & does not even 
claim any merit from the first i invention of my new mode of cultivation, any farther 


4 
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than having first observed, and excited others to practise it. Being in the army during 
the American war, where he served with reputation, he had occasionally read treatises 
tending to shew the advantage of cultivating moss by burning. A great part of bis 
estate was occupied by mosses, which seemed to set all improvement at defiance. He 
left instructions with his curators, and also wrote them from Jersey, where his regiment 
was then stationed, requesting them to pare and burn a certain portion of moss every 
season, and directing them how to proceed. He presumed that if his tenants were once 
satisfied of the benefit arising from this practice, they would be induced to imitate, 
and thus his estate would be gradually brought into a productive condition. His 
curators began upon a patch of moss at the bottom of a field in his own farm, which 
they were then liming with a view to a crop; but having turned up the moss agree- 
ably to their instructions, they found the season too wet to admit of burning the 
whole; and after much labour, they only succeeded in burning a few patches. It 50 
happened, however, that a cart or two of lime, that was spreading on the solid part of 
the field, had got into the mossy part, and mired. This induced them to spread the 
lime where it was, in order to relieve the carts, contrary to the universal opinion at 
that time in that country, which was, that lime would effectually destroy moss, and 
render it unproductive for ever. From. the influence of this opinion, the farmers care- 
fully avoided letting any lime fall upon patches of moss which lay among their solid 
land, lest they might destroy any coarse herbage they occasionally yielded to their 
cattle. After this patch of moss had been so treated, it was all son with oats along 
with the rest of the field. | ie 120 
Mr. Smith returned from the army the ensuing summer, ant; was curprized to .. as 
good a crop upon the limed part of his moss, as upon the rest of the field. The pan 
chat had been burnt also carried a tolerable crop, though it was almost choked wih 
sorrel. Upon the parts that had got no lime, nothing grew. He caused the whole to 
be laid in ridges wich the spade, and limed the whole. The crop of next year was beuer 
than any in the field. Meanwhile he set one of his tenants to work to reclaim an ugly 
bog on a part of his farm, in which cows and other animals were perpetually miring, 
and which had occasioned considerable loss. Mr. Smith let off the water, and under- 
took to guarantee the farmer against any loss he might sustain the first year; but in- 
stead of loss, the tenant reaped a profit, and a a to the, ene of 
other mosses in his possession. 


4 — when I first went to Ayrabire, and got acquainted with Mr. Smith 
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was universally laughed at as a person deranged. I was frequently warned not to asso- 

ciate with him, lest I might incur the same suspicion. But Mr. Smith is not apt to be 

baffled by first failures ? and in the cultivation of moss, he tas r improved 
upon the mistakes that were at first committee. 

Having reclaimed all those portions of moss which were in his own possession, and 
satisfied his tenants of the advantage to be derived from this practice, he allowed them 
to dig as much limestone as they pleased, and gave them the refuse of his coal, at the 
out-put expence, to burn it. They proceeded with great ardour under his direction, 
and have persevered- in reducing new portions of moss into cultivation every year, 
until their leases are almost expired. There is now no more moss remaining unre- 
claimed upon the estate of Swinridge Muir, except a small patch, and that has been 
omitted, from want of hands. It is certainly much in favour of this mode of cultivation, 
chat it has not been merely the random experiment of a gentleman for his amusement, 
but has been Rn he excemed Op um enn who had no * means wa 
$ubsistence.- 

Though the people mag at + fire e and then could 1d hardly b believe dane eyes, 
when they saw the effects produced by cultivating mosses, they were at last convinced, 
and were excited to imitate what they saw. There are now innumerable patches, and 
very many extensive tracts of moss, in this and the neighbouring parisbes, carrying 
luxuriant crops, where I used to see nothing but miserable peat stacks, or receptacles 
for wild ducks and snipes. In the whole of my journey from Edinburgh to Ayrshire, 
August, 1797, I saw no crops so luxuriant as those, in general, were upon the cultivated 
mosses. In perambulating this district, I was frequently at a loss to distinguish the cul- 
tivated mosses from other lands, but seldom went wrong when I took those parts for 
moss where I saw the best crops: The uncommon wetness of this season, especially 
during autumn, has done much injury to the * in — but the moss ne 
have suffered much less than those on solid land. 91 41:267 
1 hy improvement of moss spread yery 8 at Pw it now eee | 
| ntr owes mne Smith for his unwearied zeal in this 
1GANC goes about preaching this practice to proprietors-and 
tenants with all os 26a of a — he invites chem to examine his operations 
with their own eyes; furnishes them with written directions, and with workmen, though 
at the expence of . _— vayes _ himself and His tenants. Wan of __ 
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which individuals apply, to the neglect of every other pursuit. 


of Swinridge Muir, has taken 20 acres of moss from William Patrick, Esq. of Tre. 
horn, writer to the signet in Edinburgh, for four crops, at 258. per acre of yearly 


and obliging himself to lime, at the rate of 10 Ayrshire chalders per acre. The mos 


it into grass. It must be admitted that land, immediately contiguous to a town, fetches 


goes wrong, he is ever ready to fly to the most distant corner to put them right. Over 
all this county, the farmers and proprietors are busy in reclaiming moss. In Renfrey, 
Lanark, and Dumfries shires, this practice has made considerable progress. Major 
Marjoribanks and Mr. Pitlow have got workmen from Ayrshire, and have commenced 
moss improvements, upon a very extensive scale, in the neighbourhood of Bathgate, 
The culture of moss has become, in many cases, a distinct species of farming, to 


What may assist the inexperienced to form some idea of the value put upon moss s by 
those who are acquainted with it, is, that a young man, son of a farmer on the estate 


rent. All that was done by the proprietor, was to dig the master drains, which 
also serve the purpose of fences ; in other respects the moss was delivered in its wild 
and unsubdued state, the tenant being at all the expence of working and manures, 


was in crop, 1797, for the first time. I was several times upon it, and remarked, that 
where the lime had been early enough applied, which was the case with the greatest 
part of it, the crop (oats) was uncommonly good; even the worst was much better 
than some contiguous land which had been torn from Muir, and limed. On a small 
corner, which had got no lime, nothing grew. The proprietor himself expected no 
such rent, had it not been voluntarily offered by the tenant. The solid land there, 
which has been long in mn does not average 208. 5 * as he's situation is 
not very accessible. . hore 1 d 
Two small e of ae! moss, contiguous to thi town of Babes were lucy 
set at the rate, the one of £10. per acre per annum, for two crops of potatoes; the 
other let for C7. per acre for two crops of oats, to be son down with grass seeds. 
The first of these patches had been constantly in potatoes ever since it was reduced 

io cultivation, and the occupants were to furnish what dung they chose for their crops, 
at their own expence. The second patch, of more than three acres, had been con- 
stantly either in potatoes, or oats, from the time of its first subjugation, and would have 
given much more, had potatoes been permitted; but it was thought advisable to bring 


a rent for conveniency, as well as for what it actually produces; at the same time it 


0 
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must be observed, that che best solid land, to which these patches of moss belonged, 
and some of which had been long in pasture, brought only a rent of from /g. to £6. 
for two years crops, the whole being let in parcels by public auction. 

In perambulating the different parts of Ayrshire, I perceived erer 1 
tions in the practice of moss improvers, induced by different circumstances. Those 
who have large tracts of moss, and who are remote from markets, cannot afford to 
have so great a proportion in potatoes as those who have only a small patch. They go 
over as much land as they can with lime, not having dung for the whole. They take 
crops of oats until the land gets foul, and then leave it to gather grass as it can. Such 
land never being cleaned, abounds in weeds among the natural pasture. Others, who 
have a small patch of moss, from four to six acres, have always a part of it in potatoes, 
with dung occasionally; another part in barley or oats, and another in cut grass. 
Many of these farmers never apply the plough to their mosses; for, though chis may 
be done with safety, they say they have at least a third more crop with the spade than 
with the plough. After the moss is completely reduced, it is turned over with great 
ease, and they apply themselves to this work at intervals, either when the weather i is. 
$0 wet, or other circumstances occur, that they cannot work with their horses. As no | 
plant yet tried, contributes more to the improvement of moss than the potatoe, and. as 
it also affords an opportunity of cleaning the land, those portions of moss on which it 
bas been frequently repeated, are clean and fertile. In a wan. some of che best land 
I saw in Ayrshire i is moss of unknown depth. 

The species of crops which have been constantly tried upon the mosses in a Ayrebire 
are potatoes and early oats ; these are the crops which are most common in this 
country, for the people have never been nice in aiming at variety of crops: the dairy, 
and the breed of their cows, in which they certainly excel, being the principal objects. 
of their attention. I have seen several excellent crops. of barley upon moss, after 
potatoes ; I have. ahs. observed that beans thrive well upon moss. Cabbages, cole- 
vorts, and turnips, have been tried, and found to thrive; and the only objection to their 
being cultivated to a great extent is, the difficulty of getting them off the land during 
winter. I saw at Swinridge Muir, on an exposed situation, a patch of the best wheat 
that occurred on my whole journey from Edinburgh: it bad been pointed in, with 
the spade, to prevent it from being thrown out during winter upon moss after potatoes. 
Its only fault was being rather late, as it seems the seed was not procured until far in 
December. Much wheat was lodged, 1797, but this stood to the last, 1 doubt not, 
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but moss, aſter it is fully reclaimed, would make an Wr soil for heny, for ling, 
and for any other useful plant. 
1. When they enter upon the improvement of a moss in its natural state, the fire 


| thing to be done is to mark out and cut main, or master drains, eight feet in width by 


four and a half in depth, and declining to two and a half at bottom; these cost 15. per 
fall of six Scotch ells. In some instances it will be found necessary to cut these drains 


much deeper, consequently at a greater expence. These drains almost in every instance 
can, and are so conducted as to divide the field into regular and proper inclosures, 


They always make it a rule to finish off as much of a drain, as they have broken up 
before they leave it at night, because if a part is left dug, suppose half way, the oozing 
of water from the sides would render che bottom so soft, that they could neither stand 
upon it nor lift it with the spade. When the moss is so very soft that the pressure of 
what is thrown out of the drain may cause its sides to fall in again, they throw the 
clods from the drain a considerable way back, and sometimes have a man to throw 
them still farther back, by a spade or the hand; for this reason too, they always throw 
the stuff taken from a drain, as equally as possible on each side of it. In digging the 
drains, the workmen Stand upon small boards, to YOu them from n and move 


them forward as the work advances. 


When the moss lies in a hollow, with only one outlet, it is necessary to lead up a 


drain, so as to let the water pass this outlet, and chen conduct it along the lowest, or 


wettest part of the moss; this middle drain 1s afterwards sloped, and the stuff thrown 
back into the hollows that may occur; upon it, the ridges are made to terminate on 


each side, while a ring-drain, serving the purpose of a fence, is thrown round the moss 


at the line where the rising ground commences. This can generally be so managed as 
to divide the moss into a square field, leaving straight lines for the sides of the conti- 
guous fields. The ring-drain intercepts the surface water from the higher grounds, and 
conducts it into the lower part of the outlet, while the sloped drain in gui centre 
receives and discharges all the water that falls upon the m6. 8 
After the moss collapses, in consequence of liming and culture, It is oben necessary 
to clean out these drains a second time, and to dig them to a greater a their _ | 
become at last like a wall of peat, which few animals will venture to pass. = 
The drains being thus completed, they mark out the ridges, either with a Jong 
410 or with three poles set in a line. Mr. Smith has tried several breadths of ridges, 
but now gives a decided preference to those that are seven * in breadth.” "The 
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ridges are formed with the spade in the following manner: in the centre of each in- 
tended ridge a space of about two feet is allowed to remain untouched ; on each side 
of that pace a furrow is opened, which is turned over so as completely to cover thay 
pace, like what is called veering, or feering, of a gathered ridge; the work, thus be- | 
gun, is continued by cutting furrows with the spade, and turning them over, from end 
to end, of the ridge on each side, until they arrive at the division furrows. The breadth 
bol the slices thus cut may be about 12 inches, and each piece is made as long as it 
may suit to turn over: the ridge, when finished, has the appearance of having been 
done vith a plough. The division furrow is two feet in breadth, which, if necessary to 
draw off superfluous water, is partly cut out and thrown upon the sides, or into hollows 
in the ridges on each side. The depth of the division furrows is regulated by circum- 
stances, so as not to lay the ridges at first too dry, but at the same time to 1 as it 
vere, the moss, and conduct the super fluous water into the master drains. | 

3. The next operation is to top-dress the ridges wich lime. The sooner dis. is done | 
after the ridges are formed, the. better, When the moss appears dry, experienced 
farmers throw on the lime, but do not clean out the division furrows until the ensuing 

winter. When it is soaked in water, they clean the division furrows as soon as the lime 
is ready, and after the water has run off, apply the lime immediately. It is of great 
importance to have che lime applied while the moss is still moist, and the lime, in as 
caustic a state as possible (see experiments 26. 29. 32. 37. &c. ). For this purpose 
they have the lime conveyed-from the kiln in parcels, slaked, and laid on as fast as 
the ridges are formed. Being dropped ſrom carts, and slaked at the nearest accessible 
station, it is carried to the moss, by two men on light handbarrows, having a hopper 
and bottom of thin boards, and there spread by shovels as equally as possible. During 
the first and second years, the crop is generally carried off in the same way. In some 
places, where a moss is covered with coarse herbage, and accessible by carts in dry 
weather, I saw them give a good dose of lime to the moss before it was turned up 
with the spade, and another after the ridges were formed. It is surprising how quickly 
they execute these operations with the handbarrows. - In other places, where coarse 
boards can be procured, they lay a line of them N the, crown Gin ay! con- 
vey the lime upon them in wheelbarrows. | 

The proportion of lime allowed to the acre is various, W * mp to: cight 
chalders. Improvers are much Jess sparing of this ingredient now than formerly, 
and much greater p oportions haue bow dn with good effect. mm 120 ball 
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or 480 Winchester bushels, of slaked or powdered lime, allowed to eyery Scotch 
acre; this would cost at the sale kilns 408. and thus the reader may be enabled to cal. 
culate the expence of lime per acre in this district, at every given proportion: but 


most of the farmers here burn lime for themselves in vast kilns of. 80d, and think they 


have it much cheaper than it could be got from a sale kiln. In many places lime. 


stone abounds so much, that houses, fences, roads, are constructed with it; and when 


a farmer burns the limestone within his e he at bein saves the "Om of car- 


riage. e e 1.7970. n I 
In some cases, 1 the lime is laid on, they go over ths win Ws WY or with 


spades, hacking and mangling the elods, and mixing the lime more completely with 
the superficial soil; but where there is aneh to do, and hands a are . * seldom 
think of these operations. LL 18 ee e 


4. The field, thus prepared, is ready to receive ee ohh which i is 80wn-at the proper 


season, whether i it be wet or dry, and harrowed in, with a small harrow drawn by two men, 
F our men will, with ease, barrow at least five or six roods per day, two and two drag- 
ging the harrow by turns, and two breaking and dividing the mould with spades. 


When the lime has been applied early the preceding summer, a good crop of oats may 
generally be expected; but if it has been recently applied, the first crop of oats fre- 
quently misgives, as the lime has not time to 2 wich the moss, and form | it 
into a soil. l N 
The early white Dutch or Poli oats are ak racked —_ moss improvers, as 


the common Scotch, or late oats, are too apt to run into straw, and lodge, before the 
grain arrives at maturity. The same proportion of seed is allowed 155 acre dan! ij 
usual in other places. F 


Mr. Smith, in searching some old records, 8 an old tiend Pi 3 . 
rity of the high commission court, of the greater part of the tiends of the: parish of 


Dalry, by which it appears, that the only grain then raised in the parish was grey oats, 


estimated at half meal; and that crops of this grain were produced in elevated situa· 
tions, where no grain has been attempted in the memory of man; this grain is known 
to thrive in very poor soils, throws up a great quantity of straw, though it produces 


only half meal; he has, therefore, made application to some of his friends in the 
Highlands to procure some seed of that species for moss grounds, the first year, where 


the lime has been but recently applied. The value of the grain being out of the ques 
don, he thinks the straw may prove useful to cattle; and by growing more luxuriantly 
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man other oats, it may serve to keep the surface moist, and shelter it from the sum- 
mer's sun, an object of great importance to promote the action of lime upon moss - 
Ile is also about to try the experiment of sowing Russian or winter rye, on moss 
where the lime has been recently applied. This is known to be a very hardy grain, and 
to thrive upon poor soils. The great desideratum is to procure plants which will throw 
up a sufficient quantity of herbage, so as to shield the surface from the winds and zun 
rays, and thus to keep it moist during the first summer after a moss is reclaimed, 

This desideratum is effectually supplied by the potatoe, which thrives well on moss 
at all times, whether recently opened up and limed, or at any future period of its-cul- 
tivation, only it requires a proportion of stable dung. It is now become the general 
practice in Ayrshire, to plant potatoes on those mosses which have been but re- 
cently turned up and mcd 1 1 mn can * eee it is nn: che * 
crop on all their mosses. ; 

The method of e potatoes, 1 . be 40 guet erop, or Acceed the firsr 
crop of oats, is by lazy beds. If they be the first crop, the moss having been delved 

into ridges, and limed as before directed; spaces of from five to six feet in breadth are 
marked out across the ridges, having intervals of about two feet, from which the moss 
is taken to cover the sets: these spaces, or beds, are covered over wich a thin stratum 
of dung, laid upon the surface of the lime, at the rate of about 16 tons to the Scotch 
acre: the cuttings of the potatoes are laid, or placed upon the said beds, about 10'or 
12 inches asunder, and the whole are covered over with moss taken from the intervals, 
which are thus converted into ditches, to be followed by another covering about the 
time the potatoe plants begin to make their appearance, the covering in the whole \ 
amounting to about four or five inches: at the same time the division furrows are 
cleaned out io cover the sets that are contiguous to them. The whole field is thus di- 
vided into spaces, or lazy beds, like a chequered board. During summer they cut the 
moss with hoes, and draw it up a little towards the stems of the plants. Few weeds ap- 
pear, except what are conveyed by the dung. This is the practice universally followed 
vhen potatoes are planted on moss for thie first time; but aſter the moss is finely pul- 
verized and reduced, they either plant my in rows across * ee or Pr and 
dress them with che plough, in the usual manner 


Potatoes planted as the first crop, never misgive, al (thay are ts 1 Wwe most cer- 


tain method at once to reclaim a moss, not owing. so much, perhaps, to the dung aid- 
ing the putrid fermentation which the lime has already excited, as to their roots puching 
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and dividing the moss, while their leaves shelter it from the sun, cause a stagnation of 
air, and thus keep it in that degree of moisture which is most favourable to the action 
of lime upon moss. The practice of making potatoes the first crop is now univerzally 
followed, in so far as the farmers can command dung. The produce is from 40 to 60 


bolls per acre, the potatoe measure being eight Winchester bushels, a little heaped, to 


the boll. Mosses that are fully reclaimed yield from 60 to 70 bolls of potatoes at an 
average, and in some places, where manures are abundant, they have bern . to 
yield from 80 to 100 bolls per acre, of the above measure. 

Mr. Smith is about to try yams upon his mosses, from the n 8 l 
among some of the Mid Lothian farmers, where this plant is much cultivated, that they 
require little or no dung; and that the superior breadth of their leaves will prove 
more favourable, than even those of potatoes, for sheltering the ground. | 

When the potatoe crop is removed, the ridges are again put Unto: their orga form 
in doing which, care is taken to preserve the mould that is acquired nost; this. 
done by moving the sub- furrow on each side with; a strong apades half way into the 
intermediate diteh from which the lazy beds were covered, and scattering the mould 
equally over the whole surface. This operation costs 188. per acre. It is not easy to 


calculate the expence of planting the potatoes, forming the lazy beds, &c. as this is 


seldom executed by contract; n the _ beds n dun n the land is * 


Though a crop of oats n mini upon moss that has 3 * recently 
limed, yet in other cases, when the lime has lain several months upon the land, i 
proves a good crop, and is sufficient to cover all the expence, with a litile profit. The 
scent manure 
for such land, in order that it may be Cleaned with ne and. en * 


seeds. © 


But * potatoes of ha * year, "ch 1 dighs aaa of ere wb * 
beds, from 10 to 12 bolls of oats are, at an average, produced per acre. The oats are 


excellent, and yield from 18 to 20 pecks of meal per boll ; they would sell upon the 
ground for {10. or C12. per acre. The ground continues to yield oats of the same qus- 
lity for several years, without any apparent diminution of fertility, and withou 


receiving 
any additional manure : the only apparent bar to the continuance of this erop, is the 
soil becoming grassy. When the grass begins to contend with the crop for pre- 
nence, the land is thrown into pasture, and would let, ever after, in that state: at 
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20 to 2458. per acre... Daisies, White clover, &c. &c. now spring up in mosses where 
their existenee was never before eee at the same time thistles and other weeds, 
for some time, infest the pasture. ky rt: 

The better practice is to take another crop of potatoes, with a little dung and lime, 
and give it a trench delving to bury the Weeds, and m up new soil; after the 
potatoes, to so barley and grass seeds. 4] 

Rye-grass is universally sown here, and it attains amazing been upon moss 
properly prepared; along with this, white and yellow clover are sometimes sown, and 
thrive remarkably well. Red clover has been tried, but did not succeed, and is hence 
discredited, for moss lands: perhaps it may have been unjustly censured, because it is 
certain that the seasons in which it was tried proved very unfavourable to red Clover f in 
all parts of the eountry, most of it having died during winter. 5 

5. We have already described the levelling of the lazy beds. All Nine delvings if 

the moss are performed from one end of the ridge to the other; by this method the 
 dlices that had been cut, and turned over in the first operation of forming the ridge, 
are again cut across, and — reduced into maller . an wey Ew : 
into earth, e n 00 Te EY! 

The expence of delving a moss * the first time, . the surface is tolerably 
smooth, is 25d. per fall, or C1. 18. 4d. per Scotch acre; but where inequalities oc- 
cur, which must be thrown: by the spade into hollows, it costs about (C 2. per acre. 
If there be eminences which must be removed into hollows, by wheelbarrows running 
upon boards, the first expence is greater, according to circumstances. The second 
delving, where potatoes have not intervened, costs from £1. to £1. 6s. per Scotch 
acre, the division furrows being at the same time cleaned out. The third delving, and 
cleaning of the division furrows, cost £1: per acre; but the moss is now so friable that 
it may be wrought with the greatest ease and rapidity. At the above rates, an ordinary 
workman will earn 1s. 6d. per day; and an able and experienced one, from that to 
25, 6d. per day. They use a strong spade edged with steel, and have always a grit- 
Stone near them, for sharpening the spade. In the evenings they repair its edge upon a 
grindstone, and when the steel is worn away, they lay 1 it. again with new steel. Some- 
times the moss is 80 soft, that they walk upon boards while they are turning it over. 

Mr. Smith has found by long experience, that it is improper to make the ridges too 
high, or too narrow: When they are made too high, they throw the water off from 
their sides, without admitting it to penetrate their substance; the top of course gets 
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too dry: when too narrow, there is a loss of surface from too many division furroys. 


the breadth already mentioned is found to be the best: and When the improvement 


is completed, the ridges appear like segments of wide circles, with a clean well defined 
division furrow between each of them. The moisture is thus caused slowly to filtrate 
through the moss, rendered friable by lime, until it reaches the division furrows, and i; 
discharged. As the moss subsides for some time, and closes in towards the furrows, it 


is generally necessary to clean these out before winter, — at the time the wp | 
| son, until the moss acquires solidity. 


Some mosses may be ploughed, the second year, to Aan two nn or fur slices, 
of the division furrows; and every operation performed by the force of horses, except 
turning over with the spade, the narrow stripes next to the division furrows. In other 
mosses it requires three years before this can be done; and it seldom happens but 


every moss may be wrought wholly by the plough, after it has been wrought four years 


by the spade. When moss is wrought by the spade, it seems to be of no consequence 
whether it be wrought wet or dry; but when it is wrought by the plough, opportunities 


must be watched, as horses cannot walk upon it, for some years during wet weather. 


6. Wich respect to the quality of the potatoes thus produced upon mosses, I do not 


scruple to pronounce it most excellent. Potatoes have been tried with dung alone, but 


they were always watery, and frequently hollow, or rotten, in the heart: those raised 


upon mosses that have been well limed, are frequently so dry and farinaceous, that it is 


difficult to boil them without reducing them to powder; and they are often obliged 

to lift them with spoons : they come clean out of the ground, keep remarkably well 

in heaps covered over with moss in the field, and are remarkably well flavoured. 
No such disease as the curl was ever known among moss potatoes; and indeed if 


Dr. Coventry's opinion be true, that the curl is caused by overloading the sets with 


too much earth, or from the earth becoming too hard around them, no such thing can 
take place in moss; but to whatever cause the curl may be owing, it is certainly pro- 
pagated by diseased seed; it would therefore appear advantageous to transfer the 
potatoes raised upon moss, as seed for solid land. They have a remarkably good spe- 


| cies of potatoe in this district, which was brought from Virginia to Largs, about eight 


years ago; and whether it be owing to the beneficial nature of a mossy soil, or to its 
ovn intrinsic merits, this potatoe has long been so much distinguished by the good 
quality, and large quantity of its produce, that it has superseded the use of every other 
species. There seems to be no occasion for moss improvers to change their seed. Some 
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persons in this duuiet, who have but small patches of moss, have kept them constantly 
in potatoes, more than ten years, without changing the seed, and that without any sen- 
zible diminution either in the quantity or quality of the crop. 


General Remarks. <7, 


[ conceive it would be an improvement to roll moss occarionally during the pro- 
gress of its cultivation. Dr. Anderson proposes to do this by a horse running upon 
planks; but he does not seem to advert, that it would require more men to shift 
these planks, than woes be * to draw the roller, in _ way field rere are 
drawn. 

After a moss is laid . into n it ond] gba much to its feriity d to 
lay it all over with a good dose of earth, tirrings of quarries, sand, or clay pulverized 
by lime, and then to roll it; his could be done in * — when there is no dan- 
ger of poaching, or breaking the ward. $9 

Cattle of every kind should be kept from mosses, at Ps n vinter. This ris is 
also applicable to clay soils of every kind. d the best stock for pasturing on im- 
proved mosses would be sheep; but these have been banished from the improved 
moss districts, on account of the injury they do, to young planting and hedges. 

I saw several mosses which were blistery, and naked of herbage, after they were 
thrown into pasture, on account of springs issuing from the out-crop of rocks that ter- 
minated below them. These may be cured by bored drains, and by no other method. 

Hedges thrive remarkably well upon moss, where a bank is thrown up, and lime is 


previously wrought and mixed among the moss in the thorn-bed; but in Ayrshire, J 


with few exceptions, they plant hedges, and then abandon them to their fate: being 
seldom or never weeded, the grass and other plants s soon n the hedge, 1 u-- 
never becomes a fence. 
I conceive that in extensive mosses, fences | may be made out of the moss ite, 
Suppose, in place of one master drain, to divide two fields, two drains were made, with 
an interval of 10 or 12 feet betwixt them, and all that was taken out of each drain 
built up upon the surface of this interval; it would form a rampart, which no animal 
would attempt to pass: as the cultivation of the moss went on, its surface would sink, 
and then it would be necessary to deepen the master drains, still throwing what was 
taken out of them upon the top of the en As no animal could see . this 
| 7ampart, it never would attempt to cross it. 
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In Ayrshire they have roads running through the mosses, generally along the side 
3 of a master drain, and cut off from the contiguous field by a small rut on the other 
J | side. These are generally too narrow, but they serve the purpose of conveying lime, 
1 &c. in dry weather, and of taking away the crop. Were the cultivation of an exten. 
F ive flow moss attempted, 1 see no other practicable plan but making very broad roads, 
« drained to a great depth on each side, and laid with stone in the centre. These might 
intersect an extensive range of fields on each side, secured by the ramparts we have 
3 mentioned, and serve to convey lime, dung, &c. and take away the crop. At first it 
. would be necessary to carry the corn crop to the road upon handbarrows, unless it 
6 PE were stacked upon the field, and taken away during frost. Potatoes, except such a por- 
3 x tion as may be wanted for immediate use, are best preserved upon the field, in heaps, 
1 covered with moss, and can be removed during frost. After land of this kind is suff. 
A ciently limed, and wrought during a number of years, it collapses 80 much, and be. 
b comes so solid, that it can endure cartage almost at any time. 
= These things are advanced merely in the way of speculation; wat the preceding 
| part of this essay, so far as it treats of moss, is wholly composed of facts: and it surely 
must rejoice the heart of every good man to be informed, that mosses, which seemed 
to be intended as scabs and blisters, upon the fair face of nature, are . con- 
yerted into ber fairest and most fertile spots. 50 | 
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XV. 
Observations on the Causes, and Prevention, of Curl in Potatoes. By a FaxmER. 


| Hiruzgro the curl has been considered as a specific disease, arising solely from con- 
tagion, without which it is supposed, that it cannot be produced, and that this conta- 
gion necessarily propagates the disease in all crops with which it is allowed to come in 
contact. | 

This opinion, however, appears to be ill founded, and in so far as it h to pre- 
vent the real cause of the curl from being ascertained, it continues to do harm, a 
should not therefore be received. 8 

That the curl does not necessarily propagate itself is obvious, both from observation 
and experiment. We often perceive in fields of potatoes the most healthy plants sur- 
rounded with those that are curled, and that they not only continue in a state of healtn 

and vigour while the crop remains upon the ground, but even to be afterwards wed 

with them for a great length of time, without being contaminated. 

It is also known, that healthy potatoes are produced, not only from TY as have 
been thus mixed with those that were curled, but experiment shews, as will hereafter ap- 
pear, that they may be even obtained from curled potatoes themselves. Every farmer 
also knows, that the curl often takes place where no contagion was communicated, 
nothing being more frequent than abundance of curled: potatoes from roots chosen with 
the greatest care, and from fields, as well as a districts, * which the curl had never 
been perceived. AE 4A BI, es BD. 0. PHITED!. 64 | 

A farmer, whose potatoes for two or three years. had been much iind wht curl, 
Judging that it happened from infected seed, procured a large supply, both for himself 
and some of his friends, from a district on the river Tweed, where the curl at that 
time had never been observed; but it so happened, that while some of the crops from 
these potatoes were entirely free of curl, others, and particularly those planted by the 
farmer himself, were more hurt by it, than they had ever before been, which should 
not have been the case, if the common opinion upon this point was well ages 
at curl rn 2 — in the original . 


* 
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We have therefore to search for other causes of curl, and all who notice it t will find, 
that whatever renders a crop poor and weakly, is most apt to produce it; and in a 
great measure, or perhaps entirely, that curl proceeds from this cause. 

This weakly state of a crop that gives rise to curl, may take place from various 
causes, but the following appear to be the most frequent. 

1. In this district, the most frequent cause of it perhaps is, our planting potatoes on 
ground altogether unfit ſor them. Potatoes require a light, pervious, or open mould, 
their germs not being of a nature, that can penetrate a stiff soil. This, for a great length 
of time aſter potatoes first appeared in this country, met with such marked attention, 
that they were never planted but in the lightest spots upon the farm, and with such 
care, that the plough was never employed for them: they were planted entirely with 
the spade, by which the soil was completely broken. Hence they had vigorous plants, 
and rarely any appearance of curl. But on farmers wishing to extend the culture of 
potatoes, and being induced thereby to plant them on every variety of soil, as they 
now frequently do, the crops became weak, and the curl frequent. In the culture of 
every other crop, farmers take care to appropriate particular soils to each; for they 
know that they commonly fail, if this necessary piece of attention is overlooked, 
Those who have light sand only, do not sow beans, while on stiff clay soils the cul- 

ture of turnips is never attempted. In like manner potatoes require a peculiarity of 
soil, and in so far as this i is deviated from, the crop is commonly weak, and liable to 
curl, 3 5 1 1 „ e anith 

In a field of several acres, which every fourth year was planted with potatoes, 

about half an acre or thereby was stiff clay, while the rest was a free dark-co- 
loured loam, rather tending to sand, than clay. On all this part of the field the crop was 
uniformly strong, and free. of curl, while on the half acre of clay, although manured 
with the same quantity of dung, planted with the same seed, and in every circumstance 
managed in the same manner, the plants were all weak and a great proportion of the 
whole curled. - 

2. Imperfect culture is perhaps the most frequent. cause of Hayy This will be 1 
to hold with such uniformity, that a crop of potatoes is commonly strong, abundant, - 

and free of curl, in proportion to the previous culture given to the soil, and care taken 
to keep it clean after they are planted, This indeed is so remarkably the case, that ex- 
cepting in very kindly soils, the additional produce from trenching and planting with 
the spade, is commonly more than sufficient to repay all the difference of expence, 
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between this mode of culture and that of planting with the plough. On a large scale 
indeed, the spade cannot be employed, and plentiful erops are no doubt often obtained 
with the plough; but many are not sufficiently aware of the full necessity of ploughing 
and cleaning their grounds sufficiently before the crop is planted; for if the mould is 
not previously well broken it cannot be done afterwards, so that the plants are weak 
from their first appearance, and a great proportion of the whole, curled. The effect of 
complete previous tillage in the culture of potatoes is indeed so remarkable, that there 
is reason to believe, that the amount of our potatoe crop, in a great proportion of. 
cases, would be more chan double of what it commonly is, if the ground on which 
they are planted was previously put in better order. Of this many proofs might be 
given, but I shall only mention two: a farmer, who every year planted several acres 
of potatoes with the plough, allowed his cotters and servants to plant nearly two acres | 
for their own use, but these last being commonly on spots of difficult access, could not 
easily be managed with the plough, and being always in bad order, they were planted 
with the spade, in the form of what is usually termed lazy beds: the effect of this uni- 
formly was, that although the crops, even of those planted with the plough, were always 
good, being sometimes at the rate of three hundred Winchester bushels on the Scatch 
acre, and weighing from eight to ten tons, the others, in different instances, weighed 
more than the double of this, and for the most part were entirely free of curl. 

I be writer of these observations, soon after getting possession of a farm, being late 
in overtaking his potatoe crop, a considerable part of a field, which happened to be both 
full of root weeds and not sufficiently broken, was in that situation planted by his ser- 
vants before he knew of it; but half an acre or thereby, being still worse than the rest, 
it was kept either with a view to give it a complete fallow, or to sow it with tares. The 
Season, however, being dry, which favoured the cleaning of ground, this piece was three 
times ploughed, well harrowed after each ploughing, and the root weeds gathered and 
carried off. Being now in fine order, it received the same quantity of dung which was 
given to the rest; it was planted with potatoes taken from the same quantity, and in 
every other circumstance managed in the same manner, but the event was widely dif- 
ferent, Although a week later in planting, the crop was sooner above the surface; the 
plants were stronger from their first appearance, and scarcely a curled stem to be met 
with, while in every row of the others the curl was frequent. The ground was kept 5 
clean with less than a fourth part of the expence and trouble; the produce was more 
than double; the ensuing crop of wheat was considerably better on this piece, and the 
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. ground continued in every respect in better condition till the third crop, when n more 
pains was taken with the rest of the field. _ | 
g. I have reason from experiment to think, that small roots, or too mall a portion of 
; e ee given to each set, has an influence in producing a weak crop, and 
curled plants. It is perhaps equally necessary in the culture of potatoes, as in that of 
wheat or any other crop, to make a choice of healthy full grown seed; but this is not 
always done: small potatoes are often indeed purposely kept for planting, instead of 
those that are full grown, and therefore more capable, we may suppose, of producing 
a vigorous progeny. In like manner there is cause to suspect, that our frequent 
attempts of late years, to discover new varieties of potatoes, by raising them from seed 
instead of the root, has had some influence in rendering the curl more frequent, plants 
raised from the seed being commonly for me first two or three years very weak and 
feeble. | 
Sixty-four sets were planted; ; Sixteen of which were full grown potatoes; Sixteen 
from small roots, in which no curl appeared when in the field; sixteen from roots 
raised from the seeds two years before; and sixteen from roots of plants strongly 
curled. They were all planted in the same manner, in a light soil, and in furrows 
parallel to each other, with a moderate quantity of dung to each, and covered to the 
depth of three inches. Of those taken from large potatoes, none were curled, and the 
plants were all strong and healthy, Some good plants appeared in each of the other 
rows, but nearly a half of the whole were curled. The proporiicn. of curled plants was 
greatest in those lately raised from the seed: in the other two rows, they were nearly 
the same. The row planted with curled potatoes had seven curled plants, and the other 
only six; but in this last row, the other three were so weak from the first, that although 
not obviously curled, they soon began to shrivel, and in the course of two or three 
weeks disappeared entirely. | 
4. It has been mentioned by a noted uct of potatoes, that sets taken 905 roots 
hat have sprouted early, and from which the germs have been rubbed, as is commonly 
done, with a view to the preservation of the sets, never fail to produce curl. The | 
plants which succeed to the second production of germs are always, he observes, very 
weak, and with such certainty produce curl, that he is induced to consider this as the 
only cause of it; but this attentive observer will find, that whatever tends to render a 
crop, or even particular plants in a crop, weak and delicate, will in like manner sel- 


dom fail to produce curl. | 
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5. Too much as well as too little dung appears to have influence in — 
curl; che first may ee _ * eee n. 
ter, by not being sufficient to produce vigor Rh thy 
This effect, nn euer an IT application of dung may perhaps be com 
abe the most frequent ö | | 
meet with in fields managed ns 
spread in uh ——— hee 
others have it in too great a proportion being sometimes covered wit es th dept 
herons" "9: 09/4 ried S953 eee 2.48: * ig mani 
the fret of We ee $ vr en — The cadul never be — | 
deeper at first than three inches, however us 2 
earth up to the stems; . — ů Hae in drills, o 
quently covered to d de inches, "y died) FA e . 
of air, and perhaps from other causes, the crop is always late in piercing the surface, 
and mary ofthe pans ae ve ed curd. Thx rage a leed commonly har- 
rowed down at last, but 11 eh | 
Where again the planis are placed too near the auger i 38 OP. 


wo inche — — lightly e o- 
| RAY * the depth * The ets were all from 
large root ofthe came A assible cut t af che same size; they | 
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nine out of the twelve were curled.) Oniy four ever appeared of those planted ten 
inches deep, and they were so weak ihat they very soon withered and died. Of those 


ments on the same subject, that about three inches is the best depth at which pe 
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placed at the depth of twelve, foutteen, sixteen, and eighteen inches, none ever ap. 
peared; and on digging them up at the end of two months, those at sixteen and eigh. 


teen inches deep were found just in the state in which they were planted, without any 
appearance of vegetatio 
twelve and fourteen inches had 1 forth some enen een none of them drown 


on any part of them; while some of those at the depth of 


the length of an inch. mos Ankh noi vdH, EN Bur f- 


# 5 39 


"if $972k 


Those planted at the 40 Fon Rk and- bins des were ieee en 


plants during the whole season, and their roots largest. Those at five inches deep were 
nearly equally good, but they were ten days later in appearing above the surface, and 


covered. I am therefore convinced, from the result of this as well as other experi- 


can be planted; that the crop will be more or less early, abundant, and, in general, 
more or less injured with curl, according as the roots are placed at a greater or less 
depth than this. The result even of the same experiment upon chis point may indeed 
be different in different soils and — I Die muah: reason to think, that = 
neral, it will be nearly the amo. roo 004 e ons angle ory sg ard 
7. Whatever injures the new planted ankles n germs afterward — T 
curl; such as the sets being ttampled upon and broken by the horses feet, in the time 

of planting ; particular sets being partially covered with stones or ĩimpenetrable clods 
of earth; severe and 1 = 


8. Seine, years: ago, ket on a Anton 1 a A eld-with a ee 


of curled potatoes than I had ever before seen, by Which I was induced 30 inquire 


into the culture of the crop. The ground I. found was stiff, and not having een uf. 
ficiently broken before the crop was planted, the farmer had passed a roller 
about a fortnight after planting; the effect of which vas, that many of n 
not appear at all, and a very uncommon; proportion of those that. came forward, were. 
curled, This might in part be owing to the state and nature of che soil, hut in a great 
measure it seemed to depend upon the solidit; given to it by dhe, wollen, for in the 
contiguous field, where the soil was en cimilar the plants 

and the curl not 50 frequent. £03 37 eg i 191861 lit 
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9. The stats of the weather, while the crop is young, has an obvious effect in ren- 
dering the curl more or less frequent. It does not appear that rain, in whatever quan- 
tity it may fall, has any effect, if it be not allowed to lodge; and if che soil is such as 
potatoes ought to be planted in, that is, a light pervious loam, with kttle or no ten- 
dency to clay. But we frequently find, that a long continuance of dry weather, when the 
yoots first come forth, particularly when accompanied with severe cold winds, is very 
apt to produce curl. In this _— State * the eee ee seldom fails to _ 
it, particularly hoarufrogt;) 1017 50” 7 dlop> veils cede bot Ile vH 

This should lead farmers mak on W for heating in which they find frben 
peng N their district of country is least liable to be injured by these causes, 
and chiefly by cold winds, frost, and a long continuance of dry weather. So far as the 
writer of this has observed, the first, second, or third weeks of April answer best for 

the south of Scotland, and North of England. Potatoes planted at this period do not 
appear till the middle or end of May; after which, if it be not in low fields, conti- 
guous to rivers or marshy grounds, in which hoar frosts are frequent, they seldom 
suffer from frost, at the same time that dry weather does not hurt them so much as it 
commonly does, hen they do not appear till the middle of June, when the heat and 
evaporation being more considerable, any scarcity of rain proves more particularly 

hurtful to all: such plants as require a full supply of moisture, and which certainly is 
ide case with potatoes while the plants are young, and do not cover the ground. For 
although good potatoes cannot be raised on soils naturally wet, every farmer may 
observe, that nothing tends with more certainty to preveni — a oduce e N 
perfect roots, than frequent sho wers in the early state of the crop. 1% e nie 

As a proof of the influence of winds on crops of potatoes, and in * e of 
curl, may be mentione what the writer of this has several times observed, that in the 
district of country in ich he resides, Where easterly winds commonly prevail during 
the months of Aptil, May, and I une, all such fields as are sheltered from ihis wind by 
high walls and hedges, do not so readily produce curled potatoes as others commonly 
do. In two instances in his on fields it has happenedi that ihe plants on those ridges 

immediately west of a done Mall hawe been s strong, and entirely free of curl, while 

the rest of the crop was poor, with several curled plants in "up ue n the 
seed and culture was the game over the whole, D aer an et Hr 9.0 05:4 2 

"Th: — result of: all ibese o ervations is, that the eum is ut a A but as 


lants in which it occurs. 7e are noi therefore io eck | 
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for a cure or preventative, in a change of seed alone, as ey we al along done, 
but in complete attention to all, that experience shews to be necessary for an accurate 
culture of the crop: from which alone, there is much reason 0 think, hat this very 
useful article of life may be cultivated with the same zuccess, as before this, its dreadful 
men made such havock i in our Crops, as of late years it certainly has done. 
n Tbe writer of this has reason to think, that observations similar to those which be 
now offers to the public, would long ago have been made by others, for they are 30 
5 obviously well founded, that they could scarcely escape notice; but: the opinion which 
1 he has endeavoured to combat, of the curl depending on infection, so entirely occu- 
= pied the attention of farmers, that almost every other was overlooked. This, there is 
it founded with another opinion, which also continued for a time to prevail, that the 
N curl arose from a too frequent culture of potatoes on the same ground. In regard to 
1 i | N which it is only necessary to observe, that in those districts where the curl was first 
3 perceived in an alarming extent, it has occasionally disappeared altogether for a season 
= or two, and in some instances has not appeared again, which could not have happened, 
MF if a more frequent repetition of the crop was really the cause of it; upon which also it 
(4 — may be remarked, that within these last twelve or fifteen years, the curl has been 
935 equally frequent on new grounds never under potatoes before, as in those which have 
been most frequently planted; owing, as there is reason to think, to the same atien- 
tion not having been given, for some years past, to the culture of this valuable root 
which it certainly merits, which, till of late years, it very universally received, and by 
which better potatoes, as well as . Ms Was e eee we 
now in general meet with. _ 0 > 11988 ets act lo ig #6 
We are not to suppose that the and even wag ts on — is ever to be 
entirely prevented. Particular causes, such as those that I have enumerated, will ocea- 
sionally make it appear in particular plants; and in seasons singularly bad, even a 
considerable part of a crop may be hurt by it; but particular causes will have no ge- 
neral effect, and with due attention to the season of planting; there is reason to think, 
that farmers have it in a n measure in a ne to obviate ann en 
of weather. 5515 o got 2 BLISS Of. 
But although there is no reason 40 imagine, Gran wide the bese management, that 
the curl can be completely banished from our fields, yet with due care to — lead- 


ing points in the culture of potatoes, the use of large sets taken from full grown roots: | 
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the i in which they are planted being entirely fit for them; having no tendency to | j 


clay, but being on the contrary sufficiently light and dry; completely reduced to a 
fine mould, and cleared of root. weeds before the crop is planted; that season, as I 
have already observed, being chosen for planting, which the experience of every dis- 
trict hews to be the best: a due quantity of manure 
being placed at a proper depth, and at due distances from each other; this, together EO 
with the entire destruction of weeds, as frequently as they appear, and earthing the 
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On Irrigation or N. atering Land. BY 
| Namptuich. "a — 
ee 88 Wn N . ; 
$6 NCE the practice of watering or ind meadow or pasture lands way still be said 
to be in its infancy e de seription of the een 8 We amm has some- 
" new in it, may not be deemed impertinent. NON ® 
Ip be farm house and yard, represented by the annexed "Ou is uss upon a stra- 
tum of clay and mari to a considerable depiiz and therefore the water in rainy seasons 
is not much decreased by absorbtion. | The dap from the dunghills, and moisture from 
the cowhouses, Cc. is collected in the reseryoi b, c, d. The moisture from the 
wash-house, stables, pig⸗sties, necessary, e. which o y-runs.dyring rain, and a few 
hours after, is distributed upon the field; No. 1, by the gutter "which i is here called the 
first level. This farm house, &e. . is; upfoftunately situated upon the highest ground, 
with a declivity from it, in- all directions,” which prevents any additional water being 
© brought to it by collecting gutters; and therefore the whole quantity- 6 d, is what 
falls from the clouds upon the buildings,/yard, &c. (being about two acres of ground) 
and yet this, inconsiderable as it is, promises to be Sufficient for the maintenance and 
improvement of eight, acres of land for-mowing or pasture. The wash From the yard, 
previous to its being used for floating, proceeded 4 in the direction of the dotted arrovs, 
The black arrows ew the 1 new cuts, and their points the course of the water in them. 
The figures annexed to the gutters belonging to each level, sbew. their dedivity in 
inches below the fir or summit level; as the ground declines. The first, or zummit 
level being marked with 000.- Tbe feld, No. 1, has been often in Ullagt „ and con- 
sequently lies in ridges or lands, as left bythe plough, which occasions the Zit 
angular form of the trenches, or gutters, cut at each leyel, i in order that they ? may b be 
of yo greater depth or e: 11 the ag than in e 0 or what | 
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In Cheshire this writers means; ; for in various other counties = this kingdom. inflation is as 
near perfection as the tenderness always ; Manifested to private. property by the  Rritish Tegislature will 


4 permit: could canals for this purpose be carried as fof 22 2 land would de Yatered, but 
+| perhaps not better than some 18 at present. _ a O- is, „ 1 SOS 5 
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is here (in Cheshire) called rean: and that each level may, when charged with water, 
discharge it equally, over the lowest edge from end to end at the same tine. 
The gutters cut in this field are, at the end where it receives the water from the 
carriage gutter, 8 inches wide at the top, and 8 inches deep, sharp at the bottom, or of 
no breadth, commonly called a prickt gutter, gradually tapering to the extremity, where 
it is no more than 4 inches wide, and 4 inches deep. They are set out by a spirit 


level, and though here called levels, have about half an inch draft or fall, allowed them, 


for the run of the water, in every 10 roods. They are cut across the declivity of the 


field, at the distance of 10 or 16 yards from each other. The sod taken from a gutter 


of this sort is prismatic, or wedgelike; and one of the largest, at the end adjoining to 


the carriage gutter, is retained and used for a stop, and placed either in the collateral 


level, or the carriage gutter, as occasion may require; the others have here been 
chopped to pieces, and spread in the furrows or reans, in order, in time, to make the 
field more upon a level. Where not wanted to level hollow or low places, they should 
be carried into heaps, and mixed with dung for a compost. There is no part of any 
gutter raised by the stuff taken out, and therefore the mower meets no more obstruc- 

* than he: did e e e OMe: %%% 
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- Method of floating the Field, or 12 (8 Lok 4 # 


When i it rains, the reservoirs are pounded up as high as they can be, SN en” injury 
to the yard (in this 8 or 10 inches each), whilst the rains from the north side of the 


buildings (a), including the wash from the wash-house, pigsties, necessary, &c. are 


collected in one gutter, or deep ditch, as she wn by the dotted arrows, and turned into 


the first level by the stop at (6),, which becomes filled from end to end, and flows down 
the declivity of the: field, as sbewn by the faint shaded lines; but the tendency dhe 


water has to quit the ridge makes it necessary to cut a small channel in each ridge 2 
inches wide and a deep, as shewn at c, c, c. After passing over the slope, or part im- 


mediately below the first level, it is again collected by the second level, and dispersed 
over its flat, and in the same manner over the third, fourth, fifth, and sixth. But when 


he water is wanted for the meadow, No. a, the sixth level becomes a collecting gutter, 7 


and by removing the stop at (d), its contents are poured through the gateway into that 


meadow (which will be bereafter described). The seventh, eighth, nintb, and tenth 


levels receive their shares from the levels above them, which ihey in like manner dis- 


* 


tribute over their respective slopes. If water is wanted to the tenth level in particular, 
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all the stops in the carriage gutter are opened till you come to (e), which is shut; the 
stop is shut at (d), and (F) is open, which permits the water to pass freely into the tenth 
level. When it is wanted in the seventh level, the stop (e) is removed, and (g) retained in 
its place; and in like manner for the eighth and ninth levels. If the reservoirs in the 
yards are filled before the abatement of the rains, the overplus breaks over the mounds, 
runs down the carriage gutter (b) across the bridge and through the gateway (i), where 
it takes the second level, or is conveyed into any other by the carriage gutter (I), or 
to (e), where the sixth level conveys to (d), which being opened empties it into the 
meadow, No. 2. One or two days after the abatement of the rain, when the surface of 
the field appears dry, the reservoirs of black thick water are let out and conveyed over 
the surface of No. 1. and 2, by the means above described. The reason it was not 
let off sooner was, the quantity of rain falling might carry it over; the reason it is 
not used later, or in dry weather, is, the ground is then open and porous, and the re- 
servoirs do not hold a sufficient quantity to reach far upon the field. 


Ide Meadow, No. 2. au!” 
Is 3 in the TOY part floated and part Ying and may be thugs ae 

each division floated in rotation one after another (at the option of the owner, pro- 
vided there was a continuance of water), the former is upon the same principle with 
this, though not before described. It will here be necessary to explain more particu- 
_ larly the nature of a level, or floating gutter, and to shew that the water will pass for- 
ward, and overflow the division immediately under, or the slope declining from it; 
acting upon it like the trenches described in Mr. Boswell's Treatise on Watering | 
Meadows, though destitute of bends; and yet the same gutter shall act as a tail drain 
to the next floating one above it, by the waters running in.a contrary direction to what 

it did, when full for floating. oo #21. 1908! 
Fig. 1. In the plan, is a longitudinal section of a floating gutter or level as Kube 
fore called, of the same dimensions as before described, viz. 8 inches deep at the end 
next the carriage gutter, and 4 inches deep at the other extremity. The upper line 
shews the earth's surface with half an inch dip allowed at the distance of every 10 roods, 
as you proceed to the extremity. The lowest line shews the bottom of the gutter. The 
two middle parallel lines shew the true level. When the stop is placed in the carriage 
gutter, the water is forced into the level, or floating gutter, which becomes filled to 
the surface; it is then evident that the action of the water will be forward towards the 
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extremity, as there is a declivity of half an inch in every 10 roods. But when the 
stop is removed, and the water has liberty to descend down the carriage gutter, it is 


as evident that the water in the floating gutter will take a retrograde motion, acting 


entirely on the bottom of the gutter, where there is a greater degree of dip from the 
extremity to the entrance, as is seen by comparing the bottom line with the true level, 
and, consequently, it will run with a greater velocity out, than it was forced in. The 
black arrow shews the course of the water when full, the red one its retrograde motion 
when emptying back. 


In the plan of meadow, No. 2. The divisions or lopes under the second, Wan 


seventh, and ninch levels are represented as floated, all the others dry. It bas been 
before observed, that all the water used upon the first, second, third, fourth, and fifth 


levels, in the field No. 1, may be collected by the sixth level, and emptied by remov- 
ing the stop at (d), for the purpose of watering this; or it may be brought here imme- 
diately from the yard, by means of the carriage gutter (b, i, k to e,) and from thence by 


part of the sixth level to (d), where it pours down the main carriage gutter, in No. 2, 
whose stops send it off into any, or all, of the collateral levels; or, as is intended to 


be described, it passes by the first level, whose stop is removed from the carriage and 
placed in its entrance, to the second level three inches lower, where meeting vith a stop, 


it is thrown off sideways into the second level, marked 3, 3, and then passing over 


the division or slope next under it, is received and sent back by the level marked 7, 7, 
to the main carriage, which conveys it to the fourth level, 13 inches lower than the 
summit, or first, where meeting with a stop, it is sent off both ways to the extremities, 
and after passing over its division or slope next under it, is again collected and sent 


back to the main carriage by the fifth level, marked 20, 20, 20, from vhence it pro- 
ceeds, unobstructed, to the seventh, whose stop again sends it off, and after being 
collected by the eighth, is again dispersed by the ninth, whose stop discharges it into 


the ditch. The stops are shewn by a black stroke across the gutter in the plan. It 


is plain, that, by changing the stops, that, that part now floated will run dry, and the 
other part, now dry, may be floated in its turn; or, each one separate slope may be 


{loated itself, independent of the other, which if A changed would come round 
again to the same money ninth . hk 
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by OOTY The Meadow, No. 3. 4 4. 2 r. op. 
Is a thin soil (probably brought there by the wash from ihe adjacent uplands) upon 
a turf; it has been watered about three years, by diverting the stream of a small ad. 
joining brook, whose head is about one mile above, and is supplied by rain water 
discharged from about 150 acres of chiefly clay land, aided by a few springs: in dry 
times the whole would pass through a pipe of three inches diameter: in rainy seasons 
will fill a channel two feet square. In these few years watering, this meadow has con- 
siderably improved both in quantity and quality of its bay. + 
The method used in watering this meadow is as follows: a stop is placed across the 
bank at (a), which turns the stream by a cut through the hedge into the carriage gutter 
(Y), which meeting with another stop at (b), makes it fill the summit level, being a 
gutter 18 inches wide and 2 feet deep, marked (o, o, o). The pressure of the increasing 
stream then forces the water over the division or slope below it, as is shewn by the 
faint shades upon the plan. (N. B. These sbades are not drawn quite across the slope 
or division where the water passes, to prevent confusion.) The water after passing the 
slope is received by the old open drain 2 feet wide and 2 feet deep, from whence it 
passes under ground at (c) by a covered drain into the other old drain, and is dis- 
charged from the meadow. A small quantity is let off out of the summit level at (d), 
ſor the supply of a small level three inches lower. There is a trunk inserted at the 
mouth of the covered drain at (c) with a stop, which when shut, forces the water into 
another level 10 inches lower, marked 10, 10, 10. The stop at (e) (in gutter 8 inches 
wide and 8 inches deep) being removed, the water presses down those small tapering 
gutters, such as have been before described, and waters the whole of the division, one 
acre lying between the two old open drains, as may perhaps be sufficiently shewn by 
the direction of the arrows and the shades. When wanted to be laid dry, a stop re- 
moved at (f), discharges the whole. The reason the summit level was not carried far- 
ther than (d), was owing to the low deep ditch, acting as a drain to a "wa which is 
emptied by a covered drain, shewn by the double dotted lines (w). MAT 1906) 
The stop being removed at (b), the water presses down the carriage, and, meeting 
with obstructions at (g) and (O), fills the level marked 7, 7, 7, upon the rise of the 
hedge back, and overflows its slope; the gutter marked (i), is only to intercept and 
prevent the waters tailing too far upon, and starving the other divisions. Remove the 
stop at (5), and the level marked 16, 16, is floated. The level marked 14, 14z 
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would float this last, but it was thought to carry too far, and this short one was intro- 
duced. Remove the stop at (g), and the level 14, 14, is filled, and flows over each 
side; this is an artificial level, that is, made so with the soil from the others being 
laid to its sides, in order to water the division sloping to the old drain. Remove the 
stop at (k), and the level 16, 16, is filled; which like the former is made level; all the 
others are the natural surface, which permits the mower to pass, uninterrupted, over the 
gutters, in any direction, with the usual stroke of his scythe. Remove the stop at (1), 
and the level (m), marked 18, 18, 18, is filled, and floats its subjacent slope, or divi- 
sion. When (m) is removed, the water is thrown off each way at (n), and in like 
manner at (o) and (p); which last stop, when removed, will empty the whole in the 


lowest drain, when it is wanted to lay the meadow dry : any one of these divisions or 


slopes may be floated by itself, independent of the other, by putting down its stop in 
the carriage, and letting all the other be open, or every other division, by placing down 
every other stop, or the whole at once, at the pleasure of the owner. 

These, like those in No. 2, answer as trenches and tail drains to each other, as 


occasion shall require, being 9 inches wide and 12 inches deep, at their conjunc- 
tion with the carriage gutter, and 7 inches deep at their extremities. It may be ob- 
served, that as the carriage gutter at (b) is 18 inches wide and 2 feet deep, and that it 
tapers or lessens as it proceeds past (g, k, I, m, n, o, and p), at which last place it is 


only g inches wide and 12 inches deep, that when a body of water at (a), filling a car- 
riage of 2 feet square, enters the meadows whose carriages are narrower, a part of it 


must be thrown off over the banks, and, consequently, float the whole as it passes 


along without any of the stops being shut, but that at (p). It may not be amiss to 
describe the stops used in this meadow, which for simplicity and trifling expence, may 


not be unworthy of notice. Fig. 2. Represents the frame for a trench or gutter, 12 


inches wide and 12 inches deep; a, a, two bases, or rough boards of oak, 2 feet long 
and 8 or 9g inches wide; (b) another board 2 feet long and the same breadth, the upper 
edge (c), of which is shot true by a joiner's plane; this is nailed to the two former, 14 


inches from the top, as represented. This frame is let into the ground at the bottom 


and both sides of the gutter, so as not to stand perpendicular, but to lean a little at 
che top, as if pushed by the force of the water; see the section (g); the two ends being 
left 2 inches above the surface, are patched round with sods and made level, so as not 
to obstruct the mower's scythe ; the reason of its being left a little higher than the other 


parts of the level is, that the impetus of the water, whose course it immediately by 


E „„ . 
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obstructs and turns, may not beat over it. The dotted margin, when set down, is all 
that appears unburied. The figure represents the front side, or that facing the stream, 
Fig. 3. The door consists of 2 inch boards, well jointed and kept together by two 
cross pieces (d, d), nailed thereto, the outer edges of which fit to the cheeks of the 
frame (a, a,) and the bottom edge (e), to the edge of the frame. Another small Slip ( ft) 
nailed to the cross pieces, serves for a handle to remove it by. This figure represents 
the back side of the door; when placed down, the force and weight of the water press - | 
ing against it, keeps it sufficiently close. No. 4, might be floated in the same man 
ner as No. 1, was there a sufficiency of water: in that case, the second level in No. 1. 
must be deepened at the extremity, and when a stop was removed at (z), it would be- 
come a carriage gutter for it. 

The overflowing of the pits, in the garden passing down the ditch under the other 
carriage gutter at (i), is arrested at (y), and turned over the bottom of the field, No. g, 
which improvement, 1 small, is too evident to be neglected. 


The Adbudow: No. 6. 4a. Or. op. 

1s an ebb cold soil upon clay. The water here used flows from the adjoining up- 
lands, in rainy seasons, in two small streams (a) and (b). The greatest quantity after 
their junction might pass through a pipe 2 feet in diameter. The double dotted lines 
shew their original course and junction, but of late years have been turned down the 
ditches belonging to the partition fences. The old drains, shewn by the double dotted 
lines, are now filled up, and levelled by the stuff taken from the new trenches, which 
are marked in the plan by double black lines ; (c) and (d) are two carriage gutters, 
which form a junction of the two streams, and convey a quantity of water to the middle 
part of this meadow ; their dimensions at the mouth or entrance is about 16 inches 
wide at top, 9 at bottom, and 16 deep, tapering as they approach each other, where 
they form the first level for the middle part, marked with the figures 14, 14, 14, 14; 
(e) and (f) are two drains of the former dimensions, which carry off the refuse water. 
All the other trenches, or gutters, are small triangular or pricked gutters, such as were 
particularly described in the Meadow, No. 2. The carriage gutters, or those which 
convey the water to the different levels, are shaded darker in the plan. The levels, 
or floating gutters, are leſt open, or white. A little attention to the direction of the 
black arrows will shew the action of the water through the different gutters, and the faint 
Shaded lines its action in passing through the grass. The plan represents the meadow 
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when there is a sufficiency of water to float the whole at once. The black lines across 
the carriage gutters, shew the different stops, which are nothing more than a sod, that 
throw off a quantity of water for the use of its respective level: should any one or 
more of them be removed, the slope next under it will become dry, and, consequently, 
any separate part of this meadow may be floated, independent of the others. The 


figures are here placed to the levels, to shew he: fall in inches below the summit or 


first, marked with (0, 0): 


4051 CCC 3 ADMIT os FU ES 
8 for atria Land upon the first mentioned System. . 

By the assistance of a spirit level, bring the water to be used upon the highest part 
possible of the land to be floated, by a carriage gutter to be cut for that purpose; and 
then set out a level to the right, or left hand, which ever chall present, continuing it 
along the brows, in any form that the level may dictate, to the boundary of the mea- 
dow, allowing half an inch dip to every 10 roods : : let a gutter be cut sufficient in di- 
mensions for the quantity of water, in the same manner as before directed; that is, 
deepest at the beginning or entrance. This may be called the first, or summit level; 
then continue the carriage gutter down the declivity of the land 10 or 15 yards farther, 
and set out another level either to the right hand or left, or both ways, as circumstances 


shall direct: and in the same manner continue your carriage, setting off your side levels 


at every 10 Or 1 5 yards till the whole'is completed. 


The nearer the levels are cut to each other, the greater will be the. improvement. 


In sound land the gutters need not be 80 deep or great, In wet or boggy land, cut 


them as deep as the quantity of water can fill to float them, but not deeper than the 


fall (at the bottom of the meadow) will empty ; for when these cuts are not used for 
floating, ey act in the best manner possible for eee, 
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XVII. 
Experiments with Salt. By Mr. Joszen FENNA. 


O» Fallouw.— july ist, 1797. a on a fallow for wheat being once plough- 
ed, and that before Christmas —_ full of grass and weeds, owing: to the continual wet 


weather. | y 
| A. R. P. Ibs. Bu. Ibs. ? 

3 butts o 2 4 80wn with 852 of salt, chat i 15, K 60 per acre. 

2 ditto adjoining o 1 26 unszown 19880 

3 next ditto © 2 35 son with 89 of ditto 2 11 

2 ditto o 1 35 unsoẽwun Te 

3 ditto o 2 5 sown with1go of ditto 4 20 
J en En 

3 ditto _ © 1 34 son with 193 of ditto 7 3. 

3 an. o 1 7 ungownn _ 1 5 | 
3 ditto o 1 g4 sown with 175 of ditto n 
3 ditto o 1 17 unsown Wo Or 

N ditto © 1 13 80wn with 195 of ditto . 


- {dat | 


July 12th, 1797. 1 few of the weeds have perished, ati no inns 5 a: 
tion compared with those unsown, and none at all upon those sown with small quan- 
tities. Ploughed under between the 7th and 14 July, the weather being Taber 
drying, but still . 


July 12th. Salt own on the same fallow being twice 1 the weather drying 


„ lbs. | Bu. lbs. 
1 butt O © 22 sown with 762 of salt, that 1 is, 9 49 per acre. 


1 ditto o © 18 sown with 78 of ditto 12 21 
1 ditto o o 33 son with 109 of ditto "9-234 
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Observations. 
Some few snails perished by the application the day following. No other percep- 


tible alteration has yet OO n 28th. Has been harrowed and ploughed 
a third tinmſeeedGd 


Note. A man wing oh cod babe common vide ind full ban twice over 
the same ground, will sow from 10 to 12 bushels per acre. 


Oct. 18t, 1797. Sowed another butt in the same fallow with salt, immediately be- 
fore its being SOWN with wheat, and ploughed i in therewith, being after the rate of 10 
bushels per acre. _ 

No visible advantage has been seen in any of the above through the winter, or at 
spring, nor any perceptible advantage as the crop advanced to maturity; neither could 
the reapers, nor any other viewers, dene, the least Appearance in favour of salt, 
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compared with the butts unsalted. 1 
On Pacture—June goth. Sowed oa. Or. 17 p. of pasture with 41bs, 402. of _ 


8 
* p. 
wala 
CT IRE — 
— MS 


salt (being rye grass and clover of the second — $ growth, soil pretty WY upon 


mar].) 


Sowed oe O a. or r. 1 3 p. OY salt IL 3 hs 12 Wy being pauture of * year's growth, 
: full of wild or natural clover; Soil deeper and warmer than the former. 


July ist. Sowed o a. or. 35 p. with 174bs. of salt, being pasture of the third years 
growth; soil open, upon sand productive of fern. 
December Wut 1797 Sad . * a , with 2 afer the rate of 16 bushels 
per acre.” 77 

Dec. 1st. tee 8 be of ae on part of a won — n . its whole 


AE 8 3 e's sour en * the thithe wou not eat, and has been Oy 
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Observations. 


July 12th. No n aeration refs eas with the dene land. augen abt, 
continues unaltered. ode eee | 
In spring 1798, not be, nor aui preferable to the adjoining butts of „ 1 
ground which were not salted. erde ED 5 1 


Some thistles and some little of the forn damaged; but not duicropad. The 
rough or sour grass being in a withered, or dead state, though so wn with fine salt 
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when dewy, was not affected nn neither did the cattle prefer it to the other not 
salted. 8 


On Mowing.— July 27th. Sowed 394 lbs. of salt upon oa. or; 14 p. a cold peaty 
meadow (herbage indifferent intermixed with rushes), — after the "Om _ 
carried off, the weather dry. N. B. 8 bushels * acre. . 


Observations.. amen \ SER 


July 29th. The weather broke and much rain has since ce followed, but ne vigible 
alteration has yet taken place. August 27th, This is not a sufficient quantity to de- 
stroy the herbage, nor has any advantage yet appeared. Neither has the spring nor 
che crop 10 haygrass hewn any thing preferable to the unsalted parts adjoining. _ 


. x. Ws - 
» 7; 1 4 . * ©, 3 : * 
3 


On Hav August 13th. Scattered 3 lbs. of i in a ton of 1 new w hay at «the time of 
housing, being a little weathered, This hay appeared less mouldy, and on that ac- 


count was better than the same unsalted, but would not FN with the like bay 
which had not been wealhered and not salted. | 


4 *V7J * 
* , E 


* 2 * 4 


broom) nl or roots, occupying a space 12 "inches 3 in danger, in pr quanizes 


TU en 


The ground being wet with almost continual rains for: a monih Past. | 5 
F DAES THRTRT LASOO 1797 Mi 
Obveruations. * | 441 49d moot * 


tubs s 18t. ct to > droop. July 12th, dead. Aa 28th, chews of Wes are rotted 
away, and their place growing over with grass; dhe other has its woody substance yet 


standing, though dead. These sprang up from the old roots this spring 1798, and have 
continued in the same louriching state as they were before the application! of salt. 


July Ws 
| ] a} „ e pt; Ai 10 x 
1797, 1 15t. Applied 7 he: of * to a hs of the 1558 4 kind of muck ruſs, . 
bogs in the pastureG. . a Ste 304 30%: Ve 
Obyernations. „ le % abr 


The cows found it the next day, and collected as . as * a — 


wich every blade of grass growing amongst the rushes. Some few of the rushes were 


On Faperiments with Salt. 345 


bit off in consequence of their search; the remainder did not die, nor suffer any appa- 
rent damage from the application, August 28th. It has been found, by subsequent 
trials, that the cows take this, in the act of licking the grains of salt with their tongues, 


and that where the grains have been dissolved, the herbage is not preferable, on account 
of its having been salted. 


1797, July 12th. 101bs. used upon a poor furze, or gorsey bank, chiefly clay soil, 
being then almost totally overgrown about 12 or 16 inches high; in quantity about 
go square ** the , dry. 

Observations. 

The cows found this, and stole all that they could get at, together with any decent 
herbage, with which it was intermixed. Some little of the gorse has perished, but is 
far from being destroyed. | 
Aug. 28th. The whole recovered at the return of spring (1798), and so continues. 


July 12th, 1797. Used 8 lbs. of salt upon a number of weed wiss, or bastard broom, 
tuſts, or roots (the four salted the goth ult. being dead) the weather dry. 


Observations. 
July 27th. They are in part destroyed. The cows found this and e as much 
as they possibly could, without eating the weed, which is very bitter. 
N. B. These retained their verdure much longer than those salted in wet weather. 
August 28th, not yet destroyed, but much hurt. These like the former recovered | 
at spring 1798. and $0 continue (July 1798. ) 


1797, July 12th. Used 10 lbs. of salt upon more rush tufts or roots in the pasture, 
a woe n, to each. 

Observations. 

The cows found i itin a hort time, and selected every grass from amongst the rushes, 
together with as much of the salt as they could. Some of the rushes suffered in the 
pursuit, being bitten off and thinned.— Aug. 28th. The rush roots are too deep to be 
destroyed. Grass, and other herbage near, has suffered. ; Thongs in 1798, are not to 
be distinguished from the others not salt. 


1797. Aug. 25th. Used 6 Ibs. upon 15 Square 8 oy ground almost totally over - 
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- grown with hen-gorse (in Gerrard's History of Plants called ononis, sive resta bovis, 
cammock, or rest harrow), a pernicious woody shrub infesting clay soils, being then 


in full flower, and beginning to set its seed pods : the weather showery.—August 28th, 
the leaves and flowers are dying. The branches died soon after, but the roots sent out 
fresh ones at the return of spring, which still continue. This being upwards of go 
bushels to the acre, destroyed the intermixed grass, which became brown and lifeless 


till the approach of winter, when it began to recover, and the whole was covered by 
the spring; but no better herbage than the adjoining ; nor has it any time since, been 
preferable, July 1 798.—This quantity was not sufficient to leave the ground quite bare. 


Though the herbage was killed, it never totally disappeared. If a lesser quantity would 
have done so, it might have been serviceable for destroying the sward, previous to the 
making of a lay fallow. Salt has been used from 15 to 20 bushels per acre, upon 
small patches of nettles in deep soiled pasture, which were fretted awhile, but after- 
wards recovered without any visible alteration. 

It has likewise been tried (1798) in various proportions, 1 at different times, upon 
a turnip fallow without any good effect. It was sown upon a weedy part of the tur- 


nips to the amount of 10 bushels per acre; after they were up in three or four rough 


leaves, these were fretted ; but the greatest part of both weeds and turnips recovered, 


with little variation from the other (rather worse if either). How salt would act upon 
- worms, or what is called the fly, is not known, as the crops were not plagued with 
them this last year; probably it would have a good effect; for salt water was tried 
upon worms on a gooseberry bush, without fretting the tree much, the worms soon 


after died, but, as this was only one instance, perhaps a change of weather, or some 
other cause, might occasion their death. This experiment is intended to be repeated 
both on turnips; and on gooseberries. 

With Cut Straw salt has been tried, mixed and immediately given, put together 
and left to ferment, and sprinkled with salt and water, in every case it is refused by 
the cattle, 


In Manure, salt mixed with dung, i in various proportions and 1 in en sorts, is 
not discoverable from the same sort, set on without salt. 


On the gd of January, 1798, 67 lbs. of salt were mixed in 2 square "oaks of REY 


peaty parings, cut from the sides and bottom of an open peaty drain, and made in a 


heap of that size. The remainder of the same parings were made in another heap, 
and mixed up with a quantity of horse dung of proportionate value, allowing the salt 


* 
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to be worth 6d. and the dung to be worth 2s. per square yard. Both sorts were exa- 
mined by Sir Robert S. Cotton, the beginning of August last, at which time the ad- 
mixture with salt remained in a dead tough state, without any rotten or saponaceous 
particle in it ; the blades of grass in the middle of the heap, though dead, had not lost 
their colour. No weeds or any vegetable had grown upon this heap ; but the other 
mixed with dung was covered with weeds, and on opening was found much reduced 
and pulverized ; and after one good turning and mixing, was set upon the ground in 
good condition, in November last; the other has since been twice turned, and remains 
in the heap unrotted at this day, March 1799. From hence it may be concluded, 
that salt, acts not as a septic on vegetable substances, but, on the contrary, preserves 
them in a dead state, and acts as a preventative to putrefaction; this is perhaps more 
fully proved by the common method of preserving kidney, or French beans, when ripe 
enough for the table, which are kept the year round for culinary N in pots be- 
tween layers of dry salt. 

Sheep. In all the different trials of sheep, both with salt herd in different parts of 
their pasture, and alt and water sprinkled upon other parts, their attention could not be 
attracted more than smelling to it, and quitting the place. Perhaps the notice that cows 
pay it, is chiefly owing to the custom of strewing salt upon the calves as soon as 
calved, which is commonly licked by the cow, more perhaps from a mother's fond- 
ness than the salt. Some cows refuse to lick them, but most will do so whether 
salted or not. Whether this custom is practise for any good purpose cannot be 4 as- 
certained. 

From the foregoing experiments it may be concluded, chat salt may be of service to 
agriculture, in the preparation of fallows, in rainy seasons unfavourable to the plough; 
but in this case great quantities must be used to have the desired effect; perhaps less 
than 50 bushels to each acre, would be insufficient. This quantity would not destroy 
vegetation for more than two months, as appears from the first experiment with weed- 
wiss, where something more than that quantity was used: this quantity might destroy 
the weeds, but would not reduce it, if in a tough or soddy state, as appears from the 
last experiment in manures, where the quantity used is equal to 240 bushels per acre, 
allowing it to penetrate the surface ad the maj in an equal degree, only three inches 
deep. . | 

Perhaps it would be more beneficial, used in 1 small quantities with hay, at the time 
of housing «< or Stacking, which, if weathered or damp, might prevent it in same degree 

or F 2 
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from moulding, and, if green and in large quantities, might act as a preventative to 
overheating and firing. As an assistant, or stimulus, to the vegetable system, it ap- 
pears, through all the foregoing experiments, to be quite destitute of every * pro- 
perty, and unworthy of notice as a manure in any kind of process. 

| Such is the opinion of several of the neighbouring farmers who have viewed the 
different applications, who have, without exception, concurred in this report. 


J am, Sir, 
your very humble servant, 
Jos. FEXXA. 


Blackhurst, 
April 16th, 1798. 
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XVIII. 


Effect of the Equisetum Palustris upon Drains. By the Right Hon. Sir Joszen 
BAN Ks, Bart. K. B. President of the Royal Society, Sc. Sc. Sc. 


My dear Sir, Wo burn, June 21st, 1798. 
Donixc the last very pleasant week we have spent together at the Duke of Bedford's 
sbeep shearing, while you, and the rest of his Grace's guests, were employed in con- 
sidering and re- considering the merits of the very excellent stock that was daily ex- 
hibited to us, I, who am less conversant than most of them in those minute differences 
which raise the value of a tup from L go. to £ 500. employed myself, under the con- 
duct of Mr. Farey, his Grace's steward, in visiting and carefully examining the exten- 
sive system of ing and * now carrying on, by chat gentleman upon the 
Duke's estate. 8 

Few objects of agricultural utility have ever interested me so much, and I have no 

hesitation in saying that none are, in my opinion, $0 interesting to the increasing pro- 

sperity of the landed interest of this kingdom, as the theory of draining whole districts, 
by tapping the mother springs that overflow their surface, and conducting drains 
through the principal valleys, so contrived as not only to render the boggy parts of 
them sound land, but also to free the sides of the hills which form them, from all out- 
bursts of water. | 5 

Mr. Elkington i is certainly the father of this system of drainage, but Mr. Farey has 
perfectly comprehended all the works done by that gentleman, for the Duke, and in the 
mode of conducting the operations now carrying on, has, in some instances, excelled 
them, founding his practice on an extensive and enlightened theory, applicable to all 
valley bogs, in the dramage of which, it appears to me almost ine that his method 
should fail, under any circumstances. 

One thing, however, has occurred, in the short experience of the Wobem operations, 
(about five years), which appears to me of consequence enough to warrant the trouble this 
will give to you and the Board. Some bogs, drained by under drains made at a great 
expence through the most miry parts of them, appeared at first perfectly dry, but have 
since been found to grow by degrees less and less so. On examination, these drains 
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have been found more or less choked up by a plant vegetating within them, and form- 
ing both stems and roots, the whole several yards in length, intercepting the course 
of the water, weakening the current by degrees, and at last wholly choking up the 
drain. 
This plant is the equisetum palustre, a weed common in moorish and swampy 
places, but hitherto little noticed by Naturalists; its root, or rather its stem under 
ground, is a yard or more in length, and in size like packthread; from this, a root 
of twice the size of the stem runs horizontally in the ground, taking its origin from a 
lower root, which strikes downwards perpendicularly to a depth I have not hitherto 
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been able to trace, as thick as a small finger; this perpendicular root forms in some 


places beds, which occupy a large portion of the more solid part of a peaty bog, as may 
be seen in some parts of the banks of the Duke's open drains. 

As the bud by which the plant appears to renew itself in spring, is situate on the ho- 
rizontal root, a yard or more in depth, the shoot must, in its progress upwards, be liable 


to meet with under drains, and penetrate into them, through the openings left for the 
passage of the water. When once entered, nature, which has given to the plant the 


power of piercing the soil upwards from a great depth, enables it to live in the confined 


atmosphere of a drain, where, as it is continually drawn forward by the current, the joints 
lengthen themselves beyond their natural dimensions; hence it is probable that when 


drains choked with it, are taken up and carefully examined, the length of the Plants 
will be found very much to exceed those I have observed. 
Had you not asked me for this slight account of a subject I have so imperfectly 


investigated, I.confess I should not have ventured to put it upon paper: I hope, how- 


ever, that it will lead to further discussion, and shall feel real satisfaction if the end of 
the discussion shall produce a remedy for this evil, which seems likely to put a total 
stop to the practice of draining bogs, where this mischievous plant grows, by under 


drains; it is necessary, however, for the evil to be known, in order that those who 


possess bogs that have become miry after being drained, may be apprised of an evil, 
which can certainly be cured by the simple expedient of casting the 3 drains 
into open ones. 
Believe me, my dear Sir, 
with infinite esteem and regard, 
most faithfully yours, 
To AxTHUA YOUNG, Esg. &c, H &c. | Jos. Banks. 
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XIX. 


ON THE EFFECTS WHICH CARRIAGE WHEELS, WITH RIMS OF DIFFERENT SHAPES, 
HAVE ON THE ROADS, Kc. | 


Mr. C Cunning boning left with the SeRETARx of the Board of Agriculture, for 
the perusal of Lord Sou RRVIIL TE, 4 Copy of bis Ess Ay on this Subject, it was 


read at the next Meeting, and so mucb approved, that the President applied for leave 
to publisb it in the ComMuNicaTIONs fo the Board; or such part of it, as Mr. 


Cumminec might think proper: in answer to ed application the feen 
Letter was received. | 


To the Right Hon. Lord SOMERVILLE, President of the Board of Agriculture. 


Mx Lon p, 


Ir is flattering to me that the Essay, which I left for your perusal and observations, 
meets with your approbation, and is thought worthy of a place among the valuable | 


Communications of the Board of Agriculture. 
Although it has been printed for more than two years, it was not my intention to 


bring it to public view, till it had been submitted to the consideration of Parliament; 


that, if approved, it might receive that sanction and support, which alone could bring the 
practice it recommends, into general use, and render it of essential benefit to the 
public. | 


But as this Es8ay can only be considered as the basis of a ae for the preserva- 


tion and improvement of roads, private as well as public, I have bestowed much 


thought, for some time past, on the means that would best answer, to gain all the ad- 
vantages that might reasonably be expected from a voluntary and universal use of cy- 


lindrical wheels; but as the attention of Parliament is at this time engaged in matters 


of such importance, as in a great measure to exclude the consideration of domestic 


improvements, no attempt has been hitherto made to bring it under discussion. 


It was on that account that I declined having this Essay inserted in the last volume 
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of the Communications to the Board of Agriculture, with the other Essays on Roads, 
although the late President applied to me repeatedly for that purpose: but I cannot 
resist the very polite manner in which your Lordship has proposed to have the whole 
or part of it inserted in your next volume, The readiness of your Lordship, and the 
Board at which you preside, to recommend it to the notice of Parliament (if it should 
be found deserving), and the attention that such recommendation would receive, can- 
not be doubted; I therefore most cheerfully agree to have the whole Essay printed with 
the other Communications to the Board of Agriculture, and shall prepare in a few days 
a copy for that purpose, with some additional explanatory notes. 

It was my wish to write in such plain language as might be understood by men of 
common understanding, without any great knowledge of science; but I have not the 
vanity to think, that my success has been such as to render further elucidation unne- 
cessary ; I have, therefore, prepared an apparatus, by which every circumstance that 
is asserted in this Essay is proved experimentally ; the different powers required to 
draw the same load with conical and with cylindrical wheels are shown; the de- 
rangement which the conical wheel occasions, in the materials of the road, is rendered 
obvious to the eye, and undeniable proof given, that the additional power required 
to draw the same load on conical wheels, arises from the partial dragging that unavoid- 
ably attends the conical shape of its rim. 

If an exhibition of these experiments should be wished for by your Lordship, and 
any of the Members of the Board, I shall have much pleasure in exhibiting them at your 
office, at any time which you may please to appoint, giving me one or two days previous 
notice; and if the result of the experiments should be judged of any importance, the 
description of the apparatus, and an account of the experiments, may become the sub- 
Ject of another paper, and afford me an additional opportunity of expressing my high 
respect for the Board of Agriculture, and how much I have the honour to be 


Your Lordship's 
obedient humble servant, 


ALEX. CUMMING» 


Pentonville, March 10th, 1799. 
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Observations on the Effet which Carriage W. heels, with Rims of different Shapes, 
bave on the Roads; respectfully Submitted to the Approbation of the Board of 
Agriculture, and to the Consideration of the Legislature. By ALEXA V DEX 

 Cummince, Es. F. R. S. Edin. — ( First printed in 1797.) a 


TO THE READ ER. 


' Lars in the last Session of Parliament, (1796) Mr. Cumming had occasion to attend 
a Committee of the House of Commons, then deliberating on the means of relieving 
carriages of a certain description from the .controul of weighing engines, and sub- 
jecting them to an additional toll,of fifty per cent. in compensation; and being asked 


his opinion as to the equivalency of the additional toll proposed, to the damage which 


the roads might sustain by the exemptions; he stated as his opinion, © that the damage 
ce would chiefly depend on the construction of the wheels that were used; that the co- 


« nical or tapering rims now universally used, were extremely destructive; and that a 


e flat cylindrical rim would be very advantageous to the roads.” But being then 


unprepared, and judging that what he might have to say would be too long for their 


report, he declined entering more fully upon the subject at that time. But the high 
respect due to the legislature, and an earnest desire of contributing all in his power 
to the accommodation of the public, induced him to the investigation that composes 


the following essay; and if what he has written, should by some be thought too pro- 


lix, let it be, imputed to a desire of overcoming prejudices established by long and 
universal usage; by representing the object in various lights. 


But seeing as he proceeded that a large field of inquiry presented itself, and that 


his essay was extending beyond the intended limits: he found it necessary to confine 
his observations as much as possible to the immediate and contrary effects which the 
conical and the cylindrical rims of broad wheels must have upon the roads. 
that light therefore, the following essay is offered not as treating generally of the 
construction of wheels or wheel carriages, which undertaking would be yet much 
more extensive. 


Although very great advaniages may be ce by an immediate . of cy- 


lindrical rims, more especially to the broad wheels of heavy carriages, yet many 


regulations will be necessary to extend these advantages to the utmost limits of which 
voti. | 2 £ 
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they are susceptible, and to diffuse the effects of cylindrical rolling, more equally 
than at present, over the whole surface of the roads. 

Much may be done by illustrating, by the most familiar means, the Several proper- 
ties and effects of the conical and cylindrical shapes; and contrasting them by 
simple experiments and ocular demonstration. It will also be necessary that owners 


of waggons be fully informed of all such matters, and of the privileges and exemp- 


tions to which a compliance with such regulations as the wisdom of the legislature 
may suggest, would entitle them; and that all those employed in building heavy 


carriages, be made acquainted with the best principles, and most approved con- 


struction; by which means, the profound judgment of men of science, and the 


Practical knowledge and dexterity of the artist, may be united for the public good: — 
and probably a system might be adopted which would not only effectually answer 


all those purposes, without additional expence to the public, but also produce a 
considerable yearly saving to the public, and relieve the farmer and the waggoner 
from inconveniencies to which they are at present subjected, to the disadvantage of 


the public, as well as of themselves. 


N. B. The numbers enclosed in parentheses () refer to the preceding paragraphe 


on which the subject matter of the present more immediately depends. 


Pintenvills,” 1797. 8 Aab Conse | 


OBSERVATIONS, &c. &c. 


1. Although the following observations are applicable to wheels of every deno- 


mination, they more particularly apply to the broad wheels of waggons, and other 
| heavy carriages, because in them the effect is greater and more perceptible. 


2.— The properties of all wheels, so far as regards this inquiry, depend upon their 
affinity to the cylinder, or to the cone: and in order to shew the nature and ten- 
dency of each class, it is necessary briefly to state such properties as unayoidably 
arise from the shape of these bodies. 

3.— Tux CYLINDER, having all its parts of equal diameter, i in rolling on 
its rim, have an equal velocity at every part of its circumference, and necessarily 


advance in a Straight line. 
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4.—And as all the parts of the rim have an equal velocity, none can have a 
tendency to drag forward, or to retard the progress of the others : they all advance 
with one consent, without the rubbing of any part on the surface on which they roll. 

53. As there is no rubbing, there can be no friction; and consequently, a cylinder 
perfectly round, hard, and smooth, would roll on a surface perfectly level, hard, and 
smooth, with the least Possible resistance, however Van its N or the pressure 
on its rim. e | ER 

6.—It therefore follows,” that all the power that i is floyd in ang forward a 
cylindrical body, in a straight line, on a compressible substance, is ultimately 
applied in compressing, smoothing, and levelling the substance on which it rolls. 

7. -The rolling of a cylindrical body, therefore, (5) can have no tendency to 

alter the relative situation or position of the parts of materials on which they pass, 

nor any how to derange them, but by a + progreenve dead pressure to consolidate, 
level, and smooth them. : 

8.—And the binding materials over which they pass being thus brought more 
within the sphere of mutual attraction, and into more perfect contact, are left in a 
state more favourable to concretion and induration ; and, in every respect, better 
qualified to resist violence, and to protect from rains, the softer materials which they 
cover; and tbey, being thus kept dry, are the better enabled to support the crust 


that protects them: nd thus the internal and external parts of che roads derive a 
mutual advantage. 


9.—These properties of the cylinder are pete Steed by the effeet which 
frequent rolling with a cylinder has on gravel walks; it renders them compact, hard, 
smooth, and impervious to rains; and consequently, secure against the devastations 
ol hard frosts. Nor does it break or grind the gravel, more especially after che first 

time of rolling, when all the parts are laid flat and smootb. 

10.—If a cylinder be cut into several lengths, as represented in Fig. 15 Plate XVIII. 
* part will possess all the above properties; and if the rim of a carriage- Wheel 
be made exactly of the same shape it must necessarily have the same tendencies ; and 
its rolling will have the same effect on the roads that cylindrical rollers are observed. 
to have on garden walks“. 


* The advantage of OOTY the breadth of eylindrical rims are too obvious to be insisted on: 
as the —— which sustains the pressure of the load is increased, the pressure on each part of it is 
| 2 2 2 | 
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11,—When wheels with cylindrical rims are connected by an axis, the tendency of 
each, being to advance in a direct line, they proceed in this connected state with the 
same harmony and unity of consent that exist in the parts of the same cylinder; 
with the same facility of motion (5) so favourable to the cattle; and with all other 
properties that have been stated as favourable to the roads: there is no more 
friction or resistance in this connected state of the pair of wheels that are * to 
the same axis, than if each rolled Separately or unconnectedly.* 

12.—All these properties of the cylinder depending wholly upon the equality of every 
part of its diameter, and consequently upon the equality of the velocity of every part 


of its circumference, are peculiar to it ; and it is impossible to gain equal advantages 


with any other shape of the circumference of a wheel. 

1 3.—But as conical rims have been universally preferred for a series of years, it is 
natural to suppose that there were obvious reasons for such preference. Let us then 
endeavour to investigate the properties that must necessarily arise from the shape of 
the cone; and see from them how far the consequent effects can n justify the preference 


so long given to the conical rim. 
14 —Tazx Cox x diminishing gradually from its base to its point, the velocity of 
every part of its circumference in rolling on an even plain will be diminished as 
the diameter ; and at the very point, where there is no visible diameter, there will be 
no perceptible motion, the cone revolving round it, as a fixed point or centre; we 
shall therefore, call it be conical centre, to distinguish it from the axis of the cone. . 
15.—Let a cone have races or circles marked on its circumference, dividing the 


diminished; and consequently the power of crushing the materials on which they roll: but as it 
may not be so easy to conceive, why increasing the breadth of any wheel should be hurtful to the 
roads or to the horses, it may be necessary here to observe, that none of the objections that apply 
to broad conical wheels, do in any degree apply to broad cylindrical ones. d 
The contrast to this will be seen when we consider conical wheels applied to an axis. 
+ The globular is the only shape that can even in theory advance in a straight line with the 
same facility that the cylinder does, but the globular form rolling on a flat hard surface, touches 
only in a point ; and in rolling on compressible substances, it partakes of the disadvantages of 
the cone: whereas the cylinder bears equally on the whole breadth of its rim; which gives it 
Superior advantages for the wheels of carriages, to any other possible shape. 
t In treating of conical wheels, the conical centre is only an imaginary point, and must not be 
mistaken for the centre of the wheel, which is the axis of the cone. 
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whole length into ten equal spaces, as represented in Fig. 2; if it be made to roll on 
a smooth regular horizontal surface, the circles that are on the circumference of the 
cone will trace on the horizontal surface other circles; also at equal distances; the 
circumference of each, representing the space described by the part of the cone that 
passes over it in one revolution round the conical centre, and the comparative spaces 
in any number of revolutions. | 
16.— But the circumference of each circle is as its distance from the centre, and 
the velocity of each part of the cone is also as its distance from the centre (14) : 
therefore the space described by each part of the cone in rolling round its point is 
as the velocity of such part; and the cone will roll in this direction without rubbing 
or friction and with the same facility that the cylinder does in a straight line (5). 
17.— But if the cone be made to advance in a straight line, the natural velocities 
of its several parts will not be as the spaces which they are compelled to advance 
(16); therefore a rubbing and friction will take place at its circumference, from the 
different velocities of its parts, which must render the draught heavier. 
18.—Let a straight line be drawn from the centre of the circles in Fi i. 2, to the 
circumference of the largest, and divided into a number of equal parts, suppose 100, 
and numbered progressively from the centre, A. to D. Each part of this scale will 
express the velocity of that part of the cone that rolls immediately over it; and thus ; 
may be found the difference of velocity of any two parts of the cone (16). 
19,—ExAMPLE : If the difference of velocity of the greatest and the smallest 
parts of the circumference of that piece of the cone which is marked No. 10, be 
desired; the scale shews the velocity of the greatest part to be 100; and of the least 
part 90; and if each part was to advance according to its natural velocity (16), tbe 
greatest would run ten miles whilst the smallest part would my advance nine ; which, 
in fact, happens when they roll round the conical centre ;* but, when made to ad- 
vance in @ straigbt line, the smallest part of the rim is necessarily dragged one mile 
in ten, to keep pace with the largest part. 


| * This may be seen by the scale A. B. which shews the comparative spaces described by the dif- 
ferent parts of the cone in any number of reyolutions round its point or conical centre A. 

+ If the numbers on the scale A. B. be reversed as at A, C. they will express, in decimals of the 
whole progress (15), the quantity of dragging at every part of the cone when advancing in a 
straight line, and rolling according to the natural rotatory velocity of the largest part of it. 
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20,—And if the cone be supposed to be cut, and separated at the several races 
marked on its circumference, and each part to form the rim of a broad wheel ; the 
separated parts will regard their conical centre as when united with the others: and 


if rolled in this separated state on a level plain, each part of the cone would roll in 
the same circle round the conical centre that it did when all the parts were connected. 


And the- difference of velocity of the parts of each wheel, and consequently, the 
friction and resistance at its rim, when advancing in a straight line, may easily be 


determined. And it will clearly appear that the rubbing at the rim of each,-will in 
passing through a given space, be increased as its diameter i 18 diminished (19), and as 


its breadth is augmented. 


21,—ExXAMPLE: In the part of the cone marked 5, the greatest velocity is 50, 
the least 40; so that with these velocities the larger part of the wheel would advance 
five miles, whilst che smaller would only advance four (16); but, when moving in a 
Straight line, the smaller part of the conical rim must necessarily advance as far as 
the greatest part, and must consequently be dragged one-fifth of all the way it goes. 

22.—If we take yet a smaller part of the cone, No. g, its greatest and least velo- 
cities are to each other as 40 to 30, or as 4 to g; so that a wheel of this shape and 


proportion must have the smallest part of its rim dragged on the surface of the road 


one-fourth of all the way it goes; and daily experience shews how much the dead 
drag of one wheel retards the progress of a carriage; and by analogy, we may judge 
of the effect of a constant although partial drag, on all the wheels of a heavily 
loadened waggon.“ 

23.— But the evil arising from this rubbing at the rim of conical wheels is not 
confined to the increased labour of the cattle only; the greatest efficacy is also 
given to their increased exertions in destroying the hardest and most valuable mate- 
rials of the roads: the largest part of the wheel dragging forward the smallest, and it 
with equal force resisting, there arises an action and a counter, action, and the 


largest and the smallest parts of the rim advancing with different velocities, and pressed 


* If a waggoner were compelled by any regulation to travel with one wheel constantly dragging, 
he would willingly pay an ample consideration to set it at liberty. And if he were aware that each 
conical rim has a constant though partial drag, it cannot be doubted that he would gladly be relieved 
from this unnecessary labour of his cattle, by altering the shape of the rim, and submitting to 
such regulations as must ultimately tend to the improvement of the roads, and to his own imme- 


diate advantage, by relieving his cattle from unnecessary exertion. 
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by the weight of a heavy load, become alternate fulcrums to each other, for the 
destroying and grinding the hardest materials that can be procured. 

24. Whoever takes the trouble of inquiring into the requisites of a well-con- 
structed pulverising mill, will find them combined in the conical broad wheel of a 
heavy loaded waggon. GE vs we 

25,—The impalpable powder that is thus formed on the surface of the roads, 
when in a dry and rigid state, is by the least agitation raised into clouds of dust, 
to the great annoyance of the traveller, and all who live near the road; to remedy 
which in some degree, watering is used near the metropolis; which, keeping the 
roads moist, they more readily admit water, which anticipates and increases the 
effects of wet seasons. 

26.— When the roads are moist, pliant, and compressible, the effect of the co- 
nical rim is altered, but not less destructive: on the approach of wet seasons, the 
body of pulverised matter that lies upon the more solid gravel which supports the 
wheels, is soon mixed with water, and forms a body of sludge which excludes air, 
and keeps the roads in a constant state of moisture: this soon renders the interior 
parts of the road so moist and pliant that the pressure of a heavy waggon whed 
will make the whole breath of its conical rim to apply flatly ; and press hard upon 
the more solid materials which lie under the sludge; the parts of which being now 
in a state more susceptible of altering their relative positions, comply with the motion 
of such parts of the wheel as immediately press upon them ; and the relative situ- 
ations of the parts that form the crust of the road, are as much altered among them- 
selves, as the velocity of the parts of the rim differ from each other (21, 22); and 
thus, all former concretion is destroyed, induration prevented, and the materials 
which form the crust of the road are left in a broken unconnected state, ready to 
| imbibe the water which the sludge on its surface supplies constantly and abundantly : 
and by this means the most destructive effects of wet seasons and subsequent hard 
frosts are introduced in a manner as destructive and certain, as it is deeply concealed 
from observation. How different is this from the consolidating elfecu of cylindrical 
rims under the same circumstances. 

27,—IN ROLLING ON PAVED STREETS nothing can be conceived more calcu- 
lated for their destruction than the conical rim of a broad wheel, Let us sup- 
pose the largest part of the circumference of the broad wheel of a waggon to bear 
upon one stone of the pavement, and the smallest part of it upon the adjoining 


| 8 
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stone, the one will be pushed backwards and the other dragged forwards (23) by the 
1. or the horses that aha the eie and if * Toree is sufficient to 6p 


it less able to resist FE next effort ; by which the Joint gets more loose, - 
water sufficient to float and discharge the gravel ; which ultimately undermines the 
paving, and furnishes the surface of the streets with that copious supply of new dirt, 
which may be seen very soon after it has been completely washed by heavy rains.— 
This effect of conical wheels acts in so latent a manner, that it appears to have 
totally escaped notice; but the cylindrical rim will not only prevent all this mischief, 
but will also improve the streets, by producing the effect of the rammer wherever the 
wheel passes. | 
28, —Several other disadvantages of less importance attach to the conzcal rim; a 
constant divergency from the rectilineal direction, makes the wheel to press conti- 
nually against the linch pin, and ready to fly off the axis when the linch pin is lost 
or broken (20). The same divergency occasions a twisting of the nave on the 


— 


1 axis, which increases friction. And if the boz is gulled or badly fitted on the 
4 axis, it will occasion the hind part of the wheels to run closer to each other, than 
Y the front, which makes it rub hard against the inside“ of deep ruts, and throw up 
x much dirt towards the middle of the road, which greatly obstructs the progress of 
| the carriage, and increases the labour of the cattle ; none of which inconveniencies 
$ attend the cylindrical rim. 8 

{ 1 29.—l[t may be thought extraordinary that no good qualities chould here have been 
I imputed to the conical shape of a wheel, although sanctioned by universal pre- 
a ference for so many years: but if any do belong to it, except only the flat bearing of 
b its whole breadth, the Author of this Essay has not been so fortunate as to discover 
I them. He will in a subsequent part, attempt to shew the reasons that first introduced 
{| them, and that occasioned the preference so long and so unjustly bestowed on tbem; 
| | but it would here divert the attention from what 1s of more moment to the imme- 
1 diate inquiry. fp 

. 30.— Let us then, to assist the menen and to bring the comparative merits cel 
1 | cylindrical and conical rims into one point of view, briefly recapitulate the pro- 
Þ | perties that 7nseparably belong to each : and first of 

[| . Inside. Here means the side next the carriage. 

q 

bi 

| 

a 


— 
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THE CYLINDRICAL RNS. 


* ** 2 * 
1 


11.—1. Naturally advance in a arraight line (3); 3 
2. Have no friction or rubbing at the circumference (4. 5); | 
. No rubbing against the sides of deep ruts (1 L, 28); 3 g 


3 
4. No throwing, up of dirt by the bind part of the wheel (1 i 2); 
5. Do not increase friction on the axis (3); 3 
"I" 
7 


. Have no pressure against the linch] pin 3); 1 
7. The only resistance to their rolling in a straight line is from compressing, 
| 0 ” smoothing, and levelling the substances on which they roll (5, 6); 

0 They have 1 no tendency to displace, derange, break the texture, or retard 

20 oa concretion and induration of the parts on which they roll (7) ; 

9. Their frequent rollin; g on compressible substances renders them more 
compact, smooth, hard, and impervious to water; and leaves them in a 
state more favourable to concretion and induration; and by keeping the 

. interior and softer parts dry, they are the better enabled to resist vio- 
; lence, and to support the crust that protecis them (7: 4); 
10. They have no tendency to open the Joints in paved streets (27) ; but, on 
yy the contrary, to improve them by producing the effect of ramming the 
stones on which they pass, by the dead Pressure produced from the uni- 
form velocity of all the parts (7); | : 

8 11. And they advance in a straig bi course vith the least powible resistafice 

mY 505 and with advantages superior to any other possible shape (1 2); 3 

3 2. They gerye equally to improve the roads, to relieve the cattle, and to 

2" RI preserve the tires of the Wheels. 


Aud all these properties are as peculiar to, and inzeparable from the of LINDRI- 
CAL Snaps: as they are favourable to the roads and to the cattle, 


nnn coNfο RIMS.” 


nba - 1 
2.—1. . They 3 roll in a a direct ion, n their rn centre 
(14 20) Yo: beugGn i bagkad- n e to enen 


908 85 A constant force is —— hen toa \vraight course 0 5 
vor. 11. 35 2 A 
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3. When constrained to move in a straight direction, a rubbing and friction 
take place at the rim (17 to 22); 
4. They increase friction on the axis (28) ; 
5. They occasion a rubbing against the sides of deep ruts (28); 
6. And a throwing up of dirt from the hind part of the wheel (28) ; 
7. In dry weather they pulverise the best materials (23); 
8. Which occasions much sludge in wet seasons, and much dun 4 in dry (26); 
9. In a compressible state of the roads they derange and break the texture of 
| the parts, and leave them in a broken state ready to imbibe water, which 
introduces all the ruinous effects of wet seasons and severe frosts (26); 
10. They promote the destruction of paved streets and cause ways, by forcibly 
opening the joints and admitting water under the stones, which ulti- 
mately floats and discharges the gravel, loosens the stones, and sinks 
the pavement into holes (27); e e Bd 
1 They i increase the labour of the cattle ; 2 bien cbs 2 
12. And promote the wearing of the tires of the wow by their constant drag- 
ging and grinding on the roads, none of which take place with the cy- 
lindrical wheels. 
Such are the effects that unavoidably « arise How: the conical sbape, ! they seem 
as much calculaled for the destruction of the roads, as those of the ee wheels 
are for their preservation and improvement. 
33.—And, seeing that the cylindrical rim is the most favourable that can possibly 
be adopted for the preservation and improvement of the roads (g 1), and that the conical 
is the most destructive (33), a certain advantage must be gained by using the former 
instead of the latter; and as this advantage must be in proportion to the space or 
surface that is rolled; it cannot be thought excessive to rate that difference at one 
Shilling for every acre of road that is rolled with an improving roller, instead 7 an 
impairing one. 
34.— “Let us then cee what may be the probable amount of the advantage that may 
thus be gained to the nation yearly, by adopting ylindrical rims or 1 ihe wheels * 5 
$uch waggons only as travel the turnpike rode. —.88 
35.— The number of waggons in England is upwards of $6,600 3 Ry supposing 
that a tenth only of that number, is employed on the turnpike roads; and a fourth 


with Rims of different Shapes, have on the Roads, c. 363 


of that tenth, or a fortieth of the whole, have wheels twelve inches broad; and of 
the remaining chree · ſfourths, that one half have wheels six inches broad, and the other 
half, wheels only four inches, the statement of the whole will be as follows:“ 
36. Number of waggons employed on + the roads 9660 
Waggons with 12 inch wheels 22413 
Ditto with 6 inch whe es 436224 
Ditto 10. inch wheels — — 36224 


37. 3 . wry 12 1 Shag found, . in 8 Ming miles, cover a space of 
dans feet, and the four wheels of a waggon rolling a double surface will, at the 
same rate, in a day s journey, roll a surface of 633,600 feet, which is equal to the 
Whole surface of four miles of a road thirty feet wide; and something more than 
fourteen and a half acres, but rejecting fractions, and taking fourteen and a half acres 

as the quantity, the result in acres will be as follows: 
Sem 2415 Waggons, with 12 inch * will, in a FREY 


journey of thirty miles, roll „„ 36016 
2625 waggons, with 6 inch wheels, will roll - TREATY 5289 
PR eo waggons; with 4 inch wheels - = | < — 5 
8 Tube number of acres rolled i in a day by all the 2 
8 dee | wagons at os 752 | 5 =, > | 78777 


1 3 the dm at's an n averagey..t to . a ninety W in 
the year, they will roll a surface equal to 7,089,980 acres ; which, at one shilling per 
acre, will exceed THREE HUND RED AND FIFTY THOUSAN D POUNDS per annum. 
40.—But waveing pecuniary estimates; let it be remembered, that the quantity 
of surface that-is rolled onee yearly, by the waggons that travel the roads of England, 
is equal to che entire surface of 1,948,880 miles of road thirty feet wide (37, 38). 
mia e . whether, the an. that mol, this very extensive 


5 te, 560 waggons 0 r the bie, roads, tlicrs wee 36. 940 of which notice 
will be taken hereafter; 4 88-4 5 47180 7111 10 026 UIG Ut». A6OUT 37412 3 Toy 


+ It is to be observed, that no notice is here taken of ee b 


ployed fon the purposes of agriculture, &. nor of the immense number of nee c. chat 
travel the * roads. 4 
3A 2 
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41.— The sovereign power of prejudice established by long usage, and universal 
adoption, would forbid an attempt to prove the unfitness of conical rims, if a desire 
of rendering a public service, and a knowledge of che abilities and dispositions of 
many members of both houses of parliament to promote improvement, and their 
unwearied attention to the good and comfort of the public, did not demand it as a 
duty, and afford every reason to hope that if any thing here offered is deserving their 
attention, it will receive ample discussion, and that such regulations may be adopted, 
as will introduce a general and voluntary use of cylindrical broad wheels to all such 
waggons and carts as travel the turnpike roads: and that may, not only introduce 
such wheels, but also diffuse the effect of their rolling more equally on every part of 
the surface; by which means the roads in this country may be improved, without 
additional expence, and even at an expence guy diminished, to a fr. pd 25 8 
fection much exceeding general expectation. ee 

42.— With a view to remove such W we now proceed to bew, that, in 
the early state of wheel carriages, Cox ioAL Rims were introduced as matter of 
accommodation to enlarge the body of the carriage, without ah attention to the 
immediate and destructive effects which they have on the roads. «SL 

It is pleasant to look back and view the primitive state of the roads and carriages 
in this kingdom, and to. trace the gradual improvements which they have undergone 
within the last half century, and the increase of wealth, comfort, dispatch, and ad- 
ditional time for business, which the inhabitants of the kingdom enjoy from the 
improvement of the former, and the increased number of the latter. 

43.—SLEDGEs probably were the first carriages used; and, as an improvement 

on them, wheels were applied, to diminish the friction on the surface of the roads. 
| 44.—The first wheels that were applied to carriages were fixed on the azletree, 
which turned with them, so that the axis must necessarily be straight, and the wheels 
at right angles to it, and parallel to each other; and to give the whole breadth' of 
the rim an equal bearing on a flat surface, they must necessarily bave been cylindrical. 
45.—In remote parts, where many concurring circumstances retard the progress of 
improvement, these original carriages may yet be seen; $09 an attentive obseryation 
of the primitive state of the roads as well as oy the carriages may, ior much light 
on the subject of this inquiry. % ou tat ede 38 gn 23 3% + 
46. — The narrowness We the roads 1 in their dy state mage it © neceaary that the 


4 75 
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wheel carriages also should be narrow; and it is more than probable, that the car- 
riages first used were only for the purposes of husbandry, and drawn by one horse. 
47.—But in process of time it was found expedient to enlarge the carriages, and 
to increase the number of horses; but the narrowness of the roads, and the depth 
of the ruts that were already cut in them, made it necessary that the W of the 
new carriages should run in the tracks of the old. | 
48.— To gain the advantage of a wider, carriage without making the wheels run 
wider, it became necessary to alter the original construction: the axletree was now 
fixed immoveably to the body of the carriage, and the wheels made to turn inde- 
pendently of each other on its ends, which were made to incline, or bend, down- 
wards, by which means the wheels stood wider, or further apart at top than at bottom; 
and thus, room was gained for the N of the . without PR the * 
of the wheels. _ | 
49. — The axis being for this reason bent (48), oY PE wheels no longer nanding | 
parallel, it was necessary, in order to gain a flat bearing of the whole rim, to shelve 
it off towards the outer edge“, as much as the ends of the axis were bent from the 
straight line (48); and thus the rim became conical. Nor is it probable that any 
distinction was then made between the n of a zenden rim, and the flat· bear- | 
: ing of a cylindrical rim of the same breadth. PR 291 
50.— When the wheels were made to turn on FJ a of the axis, it was neces- 
sary, in order to get a steady motion of the carriage, to have a longish socket in 
the centre of che wheel, $0 fitted as to receive the end of the axis, and to turn on it 
freely and without shake. This socket! is called the nave, and has all the spokes, or 


radii, inserted in it: : ; the nave is commonly lined with metal, which lining is called 
the box or bush. 5 


51 1. The wheels now iris at top, the pokes. v were insened obliquely. into 


the nave, $0 as to stand perpendicularly when directly under the axis, the better o 
sustain the weight of the load: and this oblique position of the spokes, giving to the 
side of the wheel that bs the farthest from the carriage, a concave appearance, . is 


called dishing : and thus it clearly a appears, that the bending of the axis occasioned 
bolb the conical rim (49) a and the disbing of the wheels (s 10; and as both were in. 


U. 
0 1 outer ir ge" is heed meant the edge of the wheel futbest from the body of the carriage, 


463 {1466 5 02 J i 511 | 
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troduced as mere matters of accommodation, adapted to the then existing state of the 
roads, the narrowness of which demanded a bended axle (49), there is no great 
reason to believe that the bad qualities of the CEE —_—_ nor the Wr of 
disbing, were originally adverted to. 

52. In process of time it was observed that dicbing (or the aides position of 
the spokes) added much to the strength and stiffness of wheels, even with very light 
timbers ; and, on attentive examination, this construction was found to embrace all 
the properties of an arch. f 

53.— The bended axis necessarily Anal Sa rim | 49) and a dished wheel 
(51), they were considered as'inseparably connected with each other: and the advan- 
tages of geen 09 were ata amaad as rn to the nm 2 * circumitance 


have oeckably been the only reasons of its bing 80 long and unixeraly prefered 
to the cylindrical shape. = 
54.—But the disbing (or ablique potition of the ike) 1 is by no means ell . 
to conical wheels, and is equally applicable to cylindrical: and the advantages arising 
from this arcular construction of the wheel, are in some cases, applicable in a ner ; 
degree to cylindrical broad wheels, than to conical. 10 780 
55.— 1 does not then appear that any preference is due to the conical rim on ac- 
count of the advantages that arise from dishing the wheels, Since it is equally applicable 
to cylindrical rims. And, as none of the immediate properties or effects of lle conical 
wheel entitle it to a preference, 2 us inquire whether there are any concomitant ar- 
cumslances that can recommend il; or that ſorbid the use. .of 1 the CyLixpRic AL Snabk. | 
56.— The adoption of a cylindrical form will necessarily require a Straight axis, ( 44) 
and no other alteration whatever in the construction of the carria ge will be necessary. 
But as the straight axis would make the wheels run equally wide at bottom as at 
top, the axis must necessarily be longer, and the track of the wheels wider, to pre- 
serve the same room for the body of the carriage. 
57. We are therefore to inquire, whether independent of the FAS effect 
which the rim of the wheels may have on the road, their running wider on it may 
be hurtful, on a more general view of all circumstances? 
58. —By making the wheels run further apart on the road, the base on which, the 
carriage 3tands becomes broader, and consequently i it is not 50 easily overturned: and 


\ 
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in passing over obstructions, irregularities, or roughness on the roads, the agitation 
of the centre of mean resistance will be diminisbed, as the distance of the wheels is 
increased: and the resistance arising from the vis inertiæ; the fatigue of the rider; 
and the labour of the horses; will be diminished in the same proportion: all which 
considerations furnish additional motives for en the nnn wheel and 
straight axis.“ 


59.— Having thus ni failed i in A any one argument in favour of the 
conical rim even from concomitant circumstances, let us endeavour to shew what 


has so long concealed its destructive effects with carriage wheels; more . as 
universal preference was given to cylindrical garden rollers. 


60.--FixsT, The garden roller being worked by men, and used singly, the differ- 
ence of the natural tendencies and effect of the cylinder, and of the cone, were more 


exposed to observation, and more easily n thas when a ade of whhels are 
connected by an axis (64). 


SECON DLY, In drawing "AY aid ts on a 1 3 its strong * to 
deviate from the straigbi direction, and the very considerable and constant exertion 
necessary to compel it to advance in a straight line, could not possibly pass unnoticed. 

61.—Taix DI x, The rubbing and grinding of its smallest end, and the much greater 
exertion necessary to draw forward the conical than the nen "_ must engage 
me attention of every rational being employed to draw them. 


62 —FounTnLY, That such has been the case is adders en — 


Much depends on a thorough understanding of this principle in the construction of wheel 
carriages, especially those for dispatch; and in constructing and loading ships. And there are not 
wanting instances where, from a want of due attention to this principle, one half of the effect in 
mechanical operations is totally lost, and the labour doubled. The centre of mean resistance in 
carriages and in navigable vessels is nearly allied to the centre of oscillation in pendulums; but in- 

volves more considerations; and the application of this principle to wheel carriages would, i in some þ 
instances, appear to be directly contrary to what it is in nautical concerns. In wheel carriages all 

deviations of the centre of mean resistunce from the line of direct progress, are either horizontal ,or 
vertical, or compounded of both. Deviations generally increase resistance; but in some instances 
vertical deviations may be promoted to advantage, but the horizontal never; and every circumstance 
that tends to prevent or diminich them is advantageous in the construction: attending to this cir- 
cumstance alone, low wheels and long axles should be preferred; and the centre of gravity of the 
load should be kept as low as circumstances will permit; this will diminish the e render the 
draught — and the carrmge- more secure goon has = 
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and universal preference given to the cylindrical garden roller, even for . N 
where a conical roller would have been preferable. An 2033. 

And Fir rnIx, although the conical roller —— DS more force to draw it 
forward, it never leaves the surface so close, compact, and smooth, as the cylinder 
does; the smaller end of the cone rubbing and dragging on the surface leaves it rough, 
loose, and unconnected. All which circumstances could not possibly escape the no- 
tice of the most ignorant or inattentive person whose bodily. exertions were een 
in drawing them; and whose attention was directed to their effect.“ | | 

63.—lt might be thought that the superiority of che cylindrical over the RIP 
garden roller might lead to an investigation of the comparative merits and effects of 
the cylindrical and conical Wheels of carriages, but the Following circumstance bas 
probably prevented it; by concealing from observation in wheel carriages, the real 
and natural tendency of the conical rim, and consequently its destructive effects.+ 

64.—When a pair of conical wheels are applied to the opposite ends of an 26 
they advance in a straight direction; A ARENTIx with the same ease and tendency 
chat cylindrical wheels do (11). But how deceiving is this appearance, may be seen by 
an attentive perusal of what is said from paragraph 15 to paragraph 23; each wheel 
constantly endeavouring to roll round its conical centre; the one drawing to the 
right; and the other, with equal' force, drawing to the left ; they exactly counter- 
act each other, and are thus compelled, to advance in a straight line. But although 
this rectilineal progress appears to be natural and spontaneous, it is quite the reverse 
»The improving qualities of the cylinder are much more obvious than the destructive effects of 
the cone, which, in a great measure, accounts for the universal preference given to the former 
for garden rollers, and the readiness with which the latter Shape was used to the WHOS or e cen 
when it was found convenient to have a bended axis (49). 


+ The use of rollers in moving large timbers, blocks of stone and marble, &c. is of very great 
antiquity ; and these rollers being made of round pieces of timber, were naturally cylindrical, and 
this being the best shape in most cases, was used on all occasions. When friction rollers were ap- 
plied in machinery to remove or diminish friction, the cylindrical shape was universally used, and in 

many cases where the conical shape was more proper. It is more than forty years since I laid down 
rules for ascertaining the most advantageous shape for Friction rollers under all possible circum- 
stances, so as to have no rubbing or frietion at their rim, and to move with the least possible re- 
sistance. But although the same principle applied equally to the rims of carriage wheels, as to 
friction rollers, it did not at that time occur to me, to be of so much importance to the bein, 
as it now does, the object of my pursuits at that time being totally different. A 
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the natural tendency which so powerfully presses itself on the notice of him that draws 
the single conical roller (60), is here concealed by the intervention of the axis. 
The two conical wheels counteract the divergency of each other ; but the destructive 
effect of each wheel'on the roads, and its resistance to the draught, is in no degree 
diminisbed, although deeply concealed from observation.— And these reasons Seem to 
account sufſiciently, for the evils arising from the conical rims having so long escaped 
detection : for, if waggons, like garden rollers, had been drawn by men, the increased 
exertion required with the conical rim, even on the best and smoothest roads, would 
soon have engaged their attention, and independent of all other considerations would 
have procured to the cylindrical carriage wheel, that preference which was so justly 
bestowed on the cylindrical garden roller. 
65.—But it may be necessary to add some further reasons for being of opinion, 
that the bad effects of conical rims were either * unobserved, or have remained 
without due investigation. 
66.— The strongest argument that bas been offered for continuing the bended axis, 
is, That when the axis is straight, the lower side of its conical ends act *in the nave or 
box of the wheel, as on an inclined plane, which gives it a constant tendency to press 
« against the linch pin, and to throw the wheel off the axis. The remedy proposed, 
was * to make the axis so, that the under side of its conical ends shall lie in a straight ho- 
rizontal line.” This necessarily demands a bended axle and a conical rim, and plainly 
proves that they were not aware of the divergency and rubbing that unavoidably arises 
from the conical rim. For thus, by bending the axis, there is a necessity of making the 
conical rim (49) ; and the conical rim, unavoidably occasions a strong and constant 
pressure against the linch pin (64), so that in attempting to remedy a small imperfection 
originating at the centre; they not only increase the very imperfection which they meant to 
remove; namely, the pressure against the linchpin, but also add another, and much greater 
evil, at the circumference of the wheel (22); which cannot be removed by any possible 
means but by rendering the axis straight, and the rim cylindrical.— This demonstrably 
proves, that the tendencies and effects of the conical shape were not attended to by 
the advocates for the bended axis, which necessarily introduces the conical rim. 
67.— Another strong ground for believing that none of the bad effects which attend 
the conical wheels have been attended to, arises from the great mechanical skill and 
heavy expences, that have been wasted 1 in removing or diminizbing the friction on the 
vol. 11. 3B 


* 
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axles of wheel carriages ; which when compared with the friction at the circumference 


of the conical wheel, is totally undeserving of notice, from the very trifling compa- 
rative resistance which it occasions ; and surely if the greater evil on been discovered, 
it would have claimed a priority of cure. 

68.— And, moreover, the natural friction on the axis may be much abated by the 
application of oil, grease, &c. but there is no possible remedy for the friction, tri- 
turation, and increase of resistance that unavoidably take place at the conical rim, 
but by substituting the cylindrical. —All which concurring circumstances, it is pre- 
sumed, may justify the assertion, that the cylindrical and conical rims have been in- 
discriminately used, without attention to any properties that are- peculiar to either (and 
that so very strongly distinguish them); always preferring that rim which admitted of a 
flat bearing of the whole breadth of the wheel under the existing circumstances (44); and 
consequently, when the ais was straight, the rim was cylindrical ; and with the bended 
axis the rim was necessarily conical (49) to give it an equal bearing on its whole breadth. 

69.—It appears then, that in searching for arguments in favour of the conical wheels, 
we meet with nothing but additional reasons for preferring the cylindrical; and as the 
bent axis and conical rims were first used on account of the narrowness of the roads 
(48, 49) there can be no reason, at this time, for continuing the use of them for such 
carriages as travel the turnpike road only. — And the advantages which must result 
from the use of cylindrical wheels to them alone, will be more numerous and exten- 
sive than they have hitherto been stated, \ 58), arising from considerations that are not 
within the scope of our present inquiry.“ | | 

70,—In the preceding estimate (39) no allowance was made for such waggons as 
are used in agriculture, and that seldom come upon the public roads: but as every im- 
provement of the private as well as public roads, must be a national benefit, we shall 
now consider what advantage may be gained on the private roads by the same means. 

71.—Eighty-six thousand nine hundred and forty waggons are supposed to be em- i 
ployed for the purposes of agriculture (35), Which! is nine times the number that we have 


1 0 Nothing can be tt greater advantage to the 105 than the a the traffick of ages 
equally on every part of its surface; this can never happen on convex (or barreled) roads. On them, 
all carriages keep on the very summit, which by that means is soon cut into ruts, that retain the 
water, and prevent its running down the sides as was intended; and by that means, the only pur- 
pose for making the roads convex is not only frustrated, but perverted. 
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supposed to use the turnpike roads (35) ; but as they do not keep constantly even upon 
the private roads, we shall suppose them to travel the roads only one, day in a month, 
at which rate they will, ceteris paribus, roll one ninth more surface than all the wag- 
gons that travel the public roads, at the rate of eight days in the month; but let us 
suppose it only equal. 

72.— The quantity of surface that would be rolled once in the year, by all the wag- 
gons travelling the turnpike roads in England, is equal to the entire surface of 1,948,880 
miles of a road thirty feet wide (40), and taking an equal quantity for the private roads 
(71), the whole surface that is rolled yearly by waggon wheels on the public and pri- 
vate roads together, if uniformly diffused, would cover every part of the surface of 
2,897,760 miles of road thirty feet wide; and in proportion as the length of road on 
which this traffick is supposed to be carried on is shortened, so much the ofiener would 
it be rolled. 


73-—The circumference of the 8 globe i is computed at 24,900 miles, and 


if a road go feet broad was made quite round it, the waggons that travel the roads of 


England, would yearly roll every part of its surface 150 times (72); and 
74.—Supposing two such roads made close to each other, and in every respect si- 


milar, as to formation, materials, ;exposures, &c. &c. but that the one is rolled by 


cylindrical, and the other by conical wheels, 75 times in the year, the former will be 
rendered more compact, close and impervious to water, each time of rolling; and in 
the end, will be so solid and hard, and its surface so close and smooth, and so free from 
dust in summer, and from sludge in winter, as neither to admit, nor to lodge water; 


which is the most effectual means possible of guarding against the destructive influence 


of wet seasons and severe frosts (31), and e e of keeping the roads 1 in con- 
tinual good repair, at the least expence. 


75.— But the otber road being rolled also 75 times, but with conical wheels, __ 


wild in dry seasons pulverise and destroy the best materials intended for the protec- 


tion of the roads (23); and, in wet seasons, they alter the arrangement, and destroy 
che texture of the component parts of the erust, and leave them in a broken uncon- 
nected state, ready to imbibe water (26), which is constantly supplied by the sludge on 
the surface; which also effectually excludes the sun and air; and thus, the roads be- 


come rotten, and break into holes and. ruts; and if a rainy autumn is succeeded by 
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severe frosts, they will raze to the foundation every part into which the water and frost 
have penetrated. 

76.—Let any man of observation, who has had an opportunity of attending to the 
nature and repair of roads, and the expences attending such repairs, seriously consider 
all the above circumstances, and make his own estimate, of the number of men; quan- 
tity of new materials; and extent of labour and expence that would be yearly neces- 
sary, but more especially after a wet autumn and severe winter, to restore that road 
that had been rolled by conical wheels (32), to an equal state with the road that was 
rolled with cylindrical wheels (31), and he will, * make his estimate to exceed 
any that has been here stated (g9).* 

77.—It is also to be observed, that the latter road will not valy be much more 
expensive than the former, but is liable for some months in the year to be in a 
state very disagreeable, and even dangerous to the traveller; and very destructive 
to the cattle; and at no time so pleasant as the road that is rolled with the cylindrical 
wheels; on aecount of the dust in summer (23), and the deep sludge in winter (25). 
And the draught of carriages upon it is at all times, but more especially after repairs, 
much heavier than upon that road, which remains always unimpaired. f 


When cylindrical and. conical wheels are promiscuously used on the same road, their effects are 
so blended that it is impossible to distinguish or separate them. But if two similar pieces of road 
were made, and conical wheels only were allowed to travel the one, and cylindrical wheels the other; 
the difference of the two roads would soon prove the different effects of the cylinder, and of the 
cone ; and the extent of the e, that must arise to the public, by adopting the former, and 
rejecting the latter. 

+ It has been observed, that after very heavy rains, and where running waters have accidentally 
covered the surface of the roads, they were consolidated and improved thereby; this introduced the 
practice of washing roads, where running water can be procured, which is found very beneficial ; but 
daily experience shews the advantage of removing sludge by other means, where running waters can- 
not be procured ; and, although several reasons might be offered, why sludge is more penetrating 
and hurtful to the roads than pure water, such enquiry being foreign to our present subject, it is 
sufficient for our purpose, that daily experience and observation confirm the fact: if then, the removal 
of sludge from off the roads be so advantageous, surely any means by which its formation and ac- 
cumulation may be prevented or diminished would be yet more advantageous than washing 3 and this 
can best be effected by discontinuing the use of conical wheels; which will diminish the dust in 
summer, the sludge in winter, and save the most valuable materials that incrust and protect the 
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78. When the advantages of cylindrical wheels are fully proved, and universally 
known, there is no doubt, that thin, light, smooth rims, truly cylindrical, and broader 
than are now used, will be adopted universally for carriages of pleasure and dispatch, 
as well as for those of burthen; which, considering the immense number of carts; 
coaches, &c. &c. & c. in this kingdom, will add greatly to the advantages already stat- 


ed: and the saving, that must arise in the repairs of private roads, from the use of broad 


cylindrical wheels, will very soon repay the first expence of making them of a sufficient 
breadth to admit carriages of any dimensions, which will totally obviate the only rea- 
son that now exists for using a bended axis and conical rim (46 to 49), and pave the 
way for an universal adoption of a straight axle and cylindrical wheel. 

79.—The author of this essay is conscious that more is already said than is neces- 
5ary, to enable men of extensive information and quick conception to form their judg- 
ment; and although he is aware, that the success of this attempt will wholly depend on 


their opinion, example, and support, he is nevertheless anxious to convince others, who 


are more immediately interested, but whose opportunities and capacities are more li- 


mited.— It will not be denied, that rolling with heavy cylindrical rollers would even in 


the first instance much improve the roads; but the expence attending this operation 


would exceed all reasonable bounds.—Let us then inquire, to what degree this end 


may be accomplished, without additional labour or expence? 


80.—If the breadth of cylindrical wheels, andthe length of the axles are —_ to 


bear a regular proportion to the number of draught horses; and the fore-wheels to run 
narrower than the hind, so as to roll a double surface, the roads formed flat; and pro- 


per regulations are made for quartering the roads; every waggon might be made as 


effectually to improve that part of the road on which it rolls, as if the horses had been 


roads, as well as diminish the labour of the Horses; in order to give an idea of the consumption. of 


pit ballast used on the roads near the metropolis, the following statement is offered: 
On an average of seyen years, 10, 96 1 loads of ballast have been annually laid on the roads belong- 


ing to the Hampstead and Highgate trust:; and; as nearly as can be conjectured from observation, 
an equal quantity of sludge, or pulverised ballast, has been. yearly removed: from this circumstance, 


Some. idea may be formed of the importance of using every possible means for preventing this im- 
mense consumption of materials, which must in a few years increase in price, as they become more 
scarce, and the carriage of them more distant. The expence of each load of ballast laid on this 


road is from 5 to 6s. exclusive of labour in laying it, &c. The length of road in this trust is nearly 


20 miles, so that the quantity of ballast: at an average 1s 1 loads per mile annually. 


is found to merit the notice of those to whom it is addressed, Mr. Cummine will! 
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employed for that only purpose: it is true that the rollers in this case are not so broad 
as might be desirable for that only purpose, but if the effect is not so extensive, it is 
more dense and compressive ; and if the roads are made so nearly flat that carriages 
may with equal conveniency drive on every part of them, they will be more equally 
traversed, and more uniformly improved than at present; the destructive effects of the 
conical wheel will be evaded; and the draught of the horses made much easier. 
Let us now See what sum would pay for die labour of the horses that may thus be made 
to roll the roads gratis, if they were employed for the only purpose of rolling them ? 
82.—The number of waggons supposed to travel the turnpike roads is 9,660, and 
allowing three horses at an average, for each waggon, their number will be 28,980 ; 
and taking an equal number for those waggons that use the private roads (72) the 
whole number will be 57,960; and supposing them to be employed only go days in | 
the year, at 4s. per day for each horse, it would amount YEARLY to upwards of oN 
MILLION STERLING ; and it ought to be considered, that although the labour of the 
cattle is greater the first time of drawing on a new track, that it becomes light the 
next time ; and if each individual contributes his aid, by once rolling on a new part of 
road, all the others are contributing equally to improve the road for him ; and his 
good office is thus repaid, more than a thousand fold, by others who roll 0] roads 
for him. 
83.—lt is not meant to assert, that any of the estimates here offered are correct: 
but it is hoped they prove, that in every point of view, the object is of such magnitude 
and importance as to claim attentive investigation; and if what has here been advanced 


consider himself as peculiarly fortunate in having suggested an improvement, from 
 whzch, every individual in the kingdom may derive accommodation, without additional 
expence to any; and by which, ultimately, a very considerable yourey _ ou ad- 
vantage may be gained to the public. 


POSTSCRIPT. 


In the foregoing essay, the conclusions are drawn from facts, and practical obser- 
vations only. The author of it was for many years, in the earlier part of life, in the 
habit of reading all publications on subjects of this nature, and all others relative to 
mechanical and philosophical improvements; but of late years he has seldom found the 
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information which he could glean from compilations, to compensate for the drudgery 

of reading them; for this reason, he has for several years past, seldom read periodical 
publications; arid if any thing relative to the subject of the foregoing essay has been 
published i in that way, or in any other, it has escaped his notice; but he vill chankfully 
recei ive any information on the subject, that can lead to improvement. 


| 


APPENDIX. 


Ix the preceding essay, the effects of such wheels only, as have an equal bearing of 
their whole breadth have been considered, as all the laws that have been made for re- 
gulating the breadth of wheels, by the weight of the loaded carriage, have supposed and 
intended that all wheels should have; but as various means have been devised to evade 
these wise regulations of the legislature, by using wheels that bave nor an equal 
bearing of their whole breadth, the object of the following observations, f is to she w in 
what manner such wheels as bear on a narrow part only of a broad rim, operate to 


the destruction of tbe roads, and to che manifest disadvantage of those who . in 
using them. 


PRELIMINARY OBSERVATIONS. 


1. Ir earth, sand, gravel, or any other foateriar or chbitiation of materials, of 
which roads are usually made, be laid on a flat pavement, tothe depth of some inches, 
and confined at the sides, so as to be of a regular and equal breadth and depth, and of 
some considerable length; if the boards, or other substance by which the sides are con- 
fined be removed, and a flat wheel of the whole breadth of the bed or stratum of mate- 
rials be made to roll on it length-ways, the pressure of the wheel will not only conso- 
lidate such parts as remain immediately under its track, but will also distend and spread 
a part of the materials to each side of the wheel, when it meets with no lateral resist- 
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ance, and by this means a part of the compressive force of the wheel is lost in forcing 
the materials sideways from under it. 

2. If a wheel that is quite flat, and bears equally on its whole breadth, has this 
tendency of forcing the materials sideways; a wheel that is roundish across the felloes, 
or that has a high streak in the middle, must have a much greater tendency to spread 
or force them sideways from under the pressure of the wheel. 

3. This lateral motion of the materials is always the greatest, on that side where 
it meets the least resistance; and the resistance will be the least, on that side 
where there is the lightest body of materials: and although this lateral motion of the 
materials in the road is not discernible to the eye, its effects become evident from 
the shape into which convex roads wear, by frequent and long usage ; convex roads 
become flat, or hollow in the middle, and swell towards the sides; although, in 
repairing, the ballast is always laid in the middle, it is soon found to have Shifted to 
the sides and extremities. 

4. But in order to comprehend more clearly the manner in which this lateral 
motion takes place by wheels of an improper shape, and more especially on con- 
ver roads where the resistance is always less towards the sides than 

towards the middle (3). Let us suppose a wheel whose circumference 
or felloes are of the shape represented in the margin, sloped off on each 
side, so as to form a right angle or square with each other at the 
lowest point, or sole of the felloe. If this wheel be made to roll on a 
flat impenetrable pavement, it will only bear on a point, and move 
with the least possible resistance. But on substances that yield to its pressure, it acts 
like a wedge ; penetrates deeper than a flat wheel of the same breadth ; and partakes 
of the friction of a double cone; and its pressure tends as much to force the sub- 
stances on which it acts, Sideways, as to compress them downwards, and this lateral 
action taking place under the crust or surface, tends to blow up the crust of the road on 
both sides of the wheel, as far as its pressure extends; and although no wheels are made 
exactly of this shape, every wheel that has not an equal flat bearing of its whole 
breadth, partakes of this destructive effect more or less, in proportion as it deviates 
from a flat smooth circumference. 
| The conical broad wheel rounded cross the felloes, or that has a high stroak in 
the middle, adds this lateral pressure to the evils that are inseparable from the conical 
shape; the one forces up the crust (4), the other grinds the hardest materials; and 


Transverse section 
of the Felloes. 
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no rate of toll can compensate the damage which they do the roads; and it is to be 
remembered, that in all cases, the immediate increase of exertion required of the 
cattle, is in proportion to the damage done to the roads; and every heavy carriage with 
wheels of this description, that travels the roads, renders it worse for him that follows : 
| how much then would it be the interest of all to use no other wheels, than those that 
improve the roads ? | 
6. We now come to apply these preliminary observations in determining the most 
advantageous form of a road (so far only as regards the effect of carriages upon them). 
As such ample information on this point, and every other matter regarding the lay ing 
out, making, repairing, and managing roads, have been given in the several commu- 
nications to the Board of Agriculture, by Mr. Beatson of Kilrie, Mr. Wright of 
Chelsea, Mr. Jessop, Mr. Holt, Mr. Joseph Wilks, and Mr. J. F. Erskine of Mar, 
as would preclude any further observations on the subject, did not an earnest desire of 
contributing to so important an object of public improvement demand every exertion, 
and supersede every other consideration. 
7. Convex or barrelled Roads have been generally preferred; First, because 
they are supposed to lie drier than flat roads, from the declivity on each side, giving a 
greater current to the water, than could be obtained if carried in the direction of the 
road; and, Secondly, as its external form resembles an arch, it is supposed to partake 
of the same property of sustaining pressure better than any other form ; but it must be 
remembered, that if the abutments that sustain the lateral pressure, and prevent the ex, 
tension of the best constructed arch, give way, it will no longer sustain its own weight. 
If then, the convex road be less calculated to resist the lateral pressure already described, 
(4), and to prevent the extension, or spreading of the materials, it can derive no advan- 
tage from its apparent affinity to an arch. The advantage of carrying off the water to- 
| wards the sides is obvious when the roads are just finished, and have their surface of 
that perfect smooth form which the theory always supposes them to have; but so soon as 
any ruts are formed, they obstruct the running of the water towards the sides, andretain, 
or conduct it longitudinally on the road, contrary to the original intention; and as no 
proper means have been used in forming the roads, to carry off the water from those 
ruts, it remains in them, and is mixed deeper and deeper with the materials of 
the road by every wheel that passes, till at last the hard protecting crust is worn 
through, and the wheels penetrate to the soft materials of which the road was origi- 
nally formed, and deep holes are thus made, which, by the constant passing of all car- 
VOL, 11. .3C 
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riages in the same track, are enlarged into dangerous gulphs ; and all those evils arise 
from the convex form, which obliges all carriages to drive on the very highest part 
only; and thus the imaginary advantages of convex roads vanish in practice, and in 
the place of advantages, we meet with evils of the most formidable nature. | 
8. When the crown of the convex road is rendered impassible by the constant traf. 
fick of all carriages in the same track, if any are compelled to travel on the declivi- 
ties on either side, the wheels force the hard materials down the sides, (their own weight, 
and the tremulous concussions of the roads, occasioned by the passing of heavy car- 
riages, also promoting the descent ;) the best materials of the convex road are insen- 
sibly shifted from the middle to the sides; from the only part of the road — 
frequented, to the extremities, where they can be of no service. 
9. Flat Roads, that are level from side to side, are much more pleasant to travel than 
the convex; every part of the whole breadth being equally convenient, is equally fre- 
quented, and equally worn, and there being no such declivities, as on the sides of 
convex roads, the materials have no tendency to shift from the spot on which they are 
laid (8); no deep ruts are formed, because the road is equally traversed, and the 
traffick of carriages equally and voluntarily diffused over every part of its surface, 
and the track of every wheel however shallow, becomes a small channel or drain to 
conduct the water along the road, in which direction it was intended to flow, provi- 
sion being accordingly made to gain a proper current, and to carry the water off the 
road by shallow channels across it, at proper and convenient distances: and here it is 
to be observed, that as each carriage takes its own course, there being neither rut 
nor declivity to prevent it, every carriage making new channels to carry the water 
from the surface of the flat road length-ways, the more carriages that pass, the sooner 
will the roads get dry; and thus the frequency of carriages passing on a flat road in rainy 
seasons has a tendency to keep it dry, and in that respect to improve it; whereas, ona 
convex road, the frequent passage of carriages tends to its immediate destruction (7); 
and whoever takes the trouble of observing how the water runs longitudinally in the ruts 
on a convex road, although the dechvity down the sides be incomparably greater than 
in the direction which it is compelled to take in the ruts, will soon see the propriety of 
constructing roads so as to have the water run length- ways, upon them, instead of at- 
tempting to gain a declivity, by making it run from the middle to the sides. 
It may here be enquired, since the water is found to take a longitudinal direction 
on the convex road, as well as on the flat road, what additional advantage can be 
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gained, in this respect, by abandoning the convex form in favour of any other? To 
this it may be answered, that when it is intended to make the water run longitudi- 


' nally on the road, every advantage is taken for this purpose in the original con- 


ducting and formation of the road, which is often neglected when the theoretical 


advantages of convex roads are admitted; and by avoiding the convex form, we 


avoid all the disadvantages inseparably connected with it (7), and may gain every 
advantage that belongs to any other form that may be preferred. But, taking for 


granted, that the same declivity is longitudinally maintained on the convex as on the 


flat road, the advantages that must be gained by preferring the flat to the barrelled 
form, may be collected from what has been said under each of these heads, all which 
give a decided preference to the LAT, over the convex form. 

10. Concave Roads. Let us suppose a strong trunk, or channel of wood or stone, 
having its whole length of an equal breadth, and filled several inches in depth with 
any binding materials, such as are used in making roads, and moistened to such 
degree as may promote their uniting and cohering. If a heavy cylindrical roller of 
the whole breath of the channel be made several times to pass on it, the materials not 


being able to escape side ways from the pressure of the roller, all its force is applied 


perpendicularly in compressing, consolidating, and bringing the parts into closer 


contact, and within the sphere of mutual attraction; and as the repeated rolling 
with the cylindrical wheel cannot in such case promote lateral motion, after the 


materials have been once compressed, nor any how alter the relative situation 
of the parts, nor break the texture or retard the induration by any internal rela- 
tive motion of the parts, the materials will at last become so compact, and incom- 
pressible, and so rigid, smooth, and close, that the wheel will roll on them with the 
same facility as on wood, stone, or iron, and if always kept dry, might be almost equal 


to the best waggon way; but if the resistance to the lateral action be taken away, 


the materials retreating somewhat side ways every time the wheel passes, they can 


never become so compact and close as when the lateral motion is wholly prevented, 
and the whole pressure is applied perpendicularly, and when the relative 0 of 


the materials are never changed, nor their connection broken. 


11. This serves only to shew the necessity of having all roads well bounded 


with walls, banks, or some other means of firmly resisting the tendency to spread, 

by the lateral pressure of the wheels that pass upon them; for if the parts of the 
road have a power of extension, the constant internal relative motion of the parts, 

however slow or imperceptible, will, by sometimes pressing the one way, sometimes 
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the other, ever prevent induration, and that complete degree of consolidation and 
zmpenetrability, which might otherwise be obtained by the traffic of heavy carriages 
with broad cylindrical wheels. But admitting that a road be consolidated to the 
greatest degree of perfection, if wheels of the destructive shape described (4) be used 
with a heavy loaded waggon, they would penetrate its surface, and force the materials 
to each side; and by the frequent passing of such wheels, the surface must be 
divided, and the materials broken and disunited to a considerable depth, so as to 
admit water, which introduces every other means of devastation; and every wheel 
that has only a partial bearing on the rim belongs to this destructive class. 

12. Roads that are level in the middle, of a sufficient space for all carriages 1 to 
drive on, and have an additional space on each side, sloping towards the middle, s0 
as to join the level carriage road, serving to lay on materials from which the carriage 
way is easily supplied, and at the same time serving as an abutment on each side, 
against the extension and lateral pressure of the materials, and having ditches or 
drains on the field side of those sloping parts, to intercept springs, and to keep those 
sloping parts or abutments always dry and rigidly immoveable, may, from every 
consideration, be reckoned the best construction, having every advantage of the flat 
road, with the addition of better abutments against the lateral extension, and other 
effects of such internal relative motion of the materials as may take place by the 
pressure of a heavy carriage on this, or on that side; for however imperceptible 
such effects may be, it cannot be doubted that they retard, in a considerable 
degree, the consolidation, induration, and union of the whole mass. 
13. Thus far I have been led, contrary to my intention, to consider the compara- 
tive advantages of the different forms of a road, s0 far only as they regard the effects 
which wheels of different shapes have upon them, and the fitness of each form to 
resist the effects of such improper shape, and in the hope of shewing the neces- 
sity of legislative authority, in preventing the use of any other broad wheels, than such 
as are truly cylindrical, with a smooth flat rim, and the heads of nails level with the tire. 

It can scarcely be supposed that any carter, or waggoner, would prefer a road that 
was covered with small pebbles fixed to the surface, to a road that was quite level 
and smooth; yet we frequently see his cart wheel of an immense size and weight, 
having its rim garnished all round with two or three rows of nails, the head of each 
projecting above the tire at least three-fourths of an inch. Surely, if the owner of such 
cart and horses was aware that these projections on the rim of his wheels obstruct the 
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progress of his horses on the best and hardest roads, and even upon the hardest 
pavement, as much as pebbles of the same size, fixed at the same distance, on the 


and ruinous practice, 

14. The damage that is done to the roads by locking the wheel of a heavy loaded 
waggon in going down hill, deserves serious attention; for in dry seasons, this rubbing 
of the locked wheel crushes the best materials to atoms, and in wet seasons it ploughs 
up the roads; for whatever may be the steepness of the descent, the rubbing and 
resistance of the locked wheel will always be the same, and when the declivity is 
gentle, there is sometimes as much or more exertion required to drag the carriage 
down hill, as would draw it on level ground when the wheel was unlocked. It 
would therefore be very desirable, if, to avoid these evils, any other means could be 
devised of checking the rapidity of heavy carriages in coming down hill, by a resistance 
proportioned to the declivity. | 


the subject, he shewed me a drawing of a two wheel cart, in which this was 
effected in a manner that appeared to me equally new, simple, and judicious. 


mention a matter that was so intimately connected with the subject on which my 
any degree that I might judge most likely to render it useful to the public, or to elu- 
_ cidate any part of the subject which I was then endeavouring to investigate. 

16. The. first thing that attracted my attention in this neat light cart, was a method, 
equally simple and expeditious, of adjusting the centre of gravity of the load, so as to 
centre of gravity lies high, 

method of applying friction to the side of the wheel, to regulate the motion of the 


method appear to be as follows, viz. 


justed to the steepness of the declivity, so that the carriage shall neither press forward, 
nor require much exertion to make it follow the cattle. 


surface of the roads would retard them, they would entirely discontinue this absurd 


15. Some months since, having occasion to wait on the Lord Cbancellor on 


On enquiring, I was told that it was Lord Somerville's invention, and wishing to 


attention was then bent, and that had so long baffled all the attempts of ingenuity, 
TI waited on his Lordship, and he most politely assented to my mentioning it, in 


have a proper bearing on the horse in going down bill, the advantage of which must 
be obvious to every man of science, more expecially: with . loads, in which he 


17. The next thing, and what was more immediately interesting to me, was a 
carriage in going down hill, (instead of locking the neh the advantages of which 


18, First, The pressure and degree of friction may with great expedition be * | 
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19. Secondly, The friction is with great propriety so applied to the wheel, that 
a given pressure will have twice the effect in retarding the progress, that it would 
have if immediately applied to the body of the carriage, or to the axis: and by applying 
the friction on both sides of the wheel the risk of heating and destroying the friction 
bar is much less than if the same degree of friction was applied in one place. 

20. Thirdly, This apparatus is 80 conveniently placed, that it can be instantly 
applied or adjusted, without Stopping the carriage, or exposing the driver to the same 
danger as in locking a wheel. 

21. And fourthly, This useful contrivance, in which simplicity EY Ingenuity are 
80 happily blended, will assume yet greater importance, when applied to both the 
hind wheels of waggons, by which means the resistance may always be proportioned 
to the steepness of the descent, the tearing up of the road prevented, the unnecessary 
exertion of the cattle in drawing the locked carriage down hill avoided, the danger 
to which the driver is sometimes exposed in locking the waggon wheel totally evaded, 
and the time now lost in locking and unlocking the wheel, saved. 

22, I thought it best here to mention only the general principle and properties of 
this useful improvement, in hopes that the attempts of different men of genius to ob- 
tain the same end may be productive of different constructions, from some of which, 
useful hints or immediate advantages may be gained, that might be prevented by 
giving a more particular description in the first instance. I do not know whether 
this cart has yet been tried, but there cannot exist a doubt of the effect of the 
mechanical contrivance ; the only doubt with me is, whether the constant rubbing of 
the wheel in descending a long declivity, may not generate a degree of heat, that 
may occasion ignition; but if ever this should happen, some means may be disco- 
vered hereafter to avoid it, and it may always be prevented by a careful driver. 

23. Before turnpike roads were so generally established in this country, immove- 
able obstacles were frequently met with in travelling, to be surmounted by carnages 
before they could pass. This induced men of science to compute the power neces- 
sary to draw a loaded carriage, by the force required to draw it over such obstacles; 
and as this force was less with high wheels than with lower ones, it appears to have 
been inferred generally, that the resistance to the progress of a carriage on level roads 
also, is diminished in the same proportion by enlarging the wheels; and this doctrine | 
in favour of hizh wheels is maintained by some without limitation, or regard to con- 
comitant circumstances. _ 

24. But we ought to examine, whether in practice there may not be comething 
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to counterbalance this i imaginary advantage, when the wheel exceeds a certain size, 
and whether some disadvantage does not accompany the high wheel, that may increase 
the resistance to the progress with the height of the wheel? 
25. On turnpike roads, no such obstacles as these alluded to are now to be met with; 
they are all removed in making the roads; and the resistance to the progress of a 
carriage, although arising from a variety of mixed causes, is rendered much more 
uniform, and subject to laws very different from those, by which the resistance of a 
fixed obstacle to a wheel passing over it, is estimated. The advantages therefore, 
which high wheels have in surmounting fixt obstacles, vanish when there are no 
such obstacles to be surmounted, 
26. But another advantage yet attends hi gh wheels, even in the improved state of the 
roads. A high wheel makes fewer revolutions in advancing the same space than a 
small wheel does; the friction therefore on its axis is less in proportion, as its revolu- 
lutions are fewer; but although this friction has by some been considered as the 
greatest resistance to be overcome in drawing a carriage on a well made level road, 
it does in fact bear no sensible proportion to the resistance at the circumference of 
the wheel, especially with conical rims. 
27. Ibe opposition of gravity in going up Bill is by much the greatest resistance 
to be overcome on good roads. If then we compare the addition made to t bis 
resistance by the immense weight of the hind wheels of a large waggon, we 
shall find it to exceed the whole friction on the axis, out of all proportion; and thus 
we see, that by using very large wheels much more power may be lost, by adding to 
the weight, than is gained by the diminution of friction: and although it may be 
difficult to ascertain the very best height of wheels, under all possible variety of cir- 
cumstances, it may be best for all carriages of heavy burthen, and that require much 
strength, to keep the height of wheels within moderate limits, which limits may be 
much better ascertained by Judicious experiments and local circumstances, than by 
theoretic demonstration. 
28. To shew the impropriety of extimating the total resistance to the progress of a car- 
riage, by the force. required to draw its wheel over fixed obstacles, it is only necessary 
to observe, that this mode of estimating is applicable only to such resistances as sud- 
denly raise the centre of gravity of the loaded carriage before. it can pass; but all 
such resistances as are not sufficiently great to elevate the centre of gravity of the 


W . 
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load, or that have no tendency to raise it, must be estimated by laws arising out of 
the nature and circumstances of each separate resistance. 

29. The several resistances that conspire to retard the progress of a wheel carriage, 
so far as they occur to me at present, are, 

15t, The innate force, or inactivity of matter. 
2d. The opposition of gravity in gradual ascents. 
3d. The opposition of gravity in getting over fixed obstacles. 
4th. The friction in the axis. | 
Stb. The friction, or partial dragging, at the't rim of all wheels that are not 
truly cylindrical. 
6th. The resistance to the rim in passing through sludge, or any other Such 
substance, that is partly fluid and non-elastic. 
7th. The resistance in compressing non-elastic substances that have no 
degree of fluidity. 
8th. The resistance of substances that have a degree of elasticity, by 
which they partly recover their position when the wheel has passed, 
but not sufficiently strong to raise the centre of gravity of the 
carriage. ©, 
gtÞly and lastly. The tenacity or cohesive attraction of substances that 
adhere to the wheels, such as clay. 

30. From a due attention to the very different nature of each of these resistances 
from each other, the impropriety of estimating the whole, by one general rule must 
be evident. All that art can accomplish in so complicated a case is, by attending to 
the nature of each resistance separately; its causes, and the laws by which it resists: 
is, to construct carriages that may be the least liable to each resistance, considered 
Separately; by which means, we may be assured of meeting with the least possible 
resistance from the whole combined, in all the variety of changes and fluctuations 
that can happen among them, from the different circumstances of the roads, and of 
be seasons in the longest journey. 

31. In discussing matters of science, I have ever thought that he who is convinced 
of his mistake, gains the greatest victory; when he corrects an error of judgment, or 
overcomes a rooted prejudice, he subdues a dangerous enemy, and constant attendant; 
he is ever after the wiser man, and the more valuable member of society; and 
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ought rather to be proud of having discovered and corrected, than ashamed of having 
committed the error. —I shall always consider him as a friend who enables me to 
correct any mistakes which may have escaped me in the preceding observations; 


but no regard will be paid to eriticisms that have no tendency to Improvement, or 
to public benefit. 


Pentonville, March, 1799. ALEXANDER CUMMING. 


Tux Boar having seen Mr. Cummine's experiments, and resolved to make similar 
experiments with loaded waggons of full size, with those that be had exhibited with | 
models, applied to him to give the necessary instructions for preparing the appa- 

ratus at the Society's expence,—in answer to which, is the following letter : 


My Loxp, 


O a full consideration of the idea of an apparatus to draw a loaded waggon, of 
rhe common size, by a weight, I am inclined to think that the experiments would 
not give the expected satisfaction. The largeness of the weight necessary to draw the 
waggon, and the shortness of the space which it could be drawn by such an apparatus, 
would render the experiments made in that way less satisfactory than those made with 
models, in which the revolutions of the wheels being much more numerous, the dif- 
ference in the effect with the conical wheels will be more perceptible. 

I am well aware, that a suspicion and diffidence may arise in the mind of many 
sensible persons, who may learn the result of the experiments which have been made 
at the Board; and who have not seen the experiments and the apparatus with which 
they were made, or been fully informed of the nature and intent of the conclusions to 
be drawn from them. But I have that opinion of the sagacity and good sense of the 
waggon- owners in and near the metropolis, that leaves me no doubt of being able to 
satisfy the majority of those who may attend the experiments on any future occasion; 
and when the more sensible and ingenious part are convinced, their example will soon 
| Induce the others to adopt, what possibly they might not have sufficient penetration 
to see the advantage of, without such inducement. But if, after these gentlemen 
have seen the experiments, any farther proof of the advantages of the cylindrical wheel 
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should be deemed necessary, to convince them that the conclusions are well founded, 
and that all the disadvantages that are stated in the Essay and the Appendix, take 
place in practice, as well as in theory, with every wheel that is not truly-cylindrical, 


I shall always be ready to give any assistance, of which I am e, in nnn 
their doubts. | 


If, however, the subject of the public roads of the kingdom should become a mat- 
ter of legislative investigation, and render a minute experimental proof of every cir- 
cumstance necessary, I shall be prepared to offer such further experiments and 
proofs, as will meet every objection, and remove every doubt. But I am inclined to 
think, that aſter all that can be done to convince or persuade, that the evil will not be 
wholly removed without extensive parliamentary regulations. 

I trust however, that your Lordship and the Board will believe my readiness to 
give every assistance in the present stage of the business, as well as to arrange such 
ideas as may occur to me, as necessary to the accomplishment of all the advantages that 
may be gained to the public, from a proper system of regulation and management in 
a business to which my attention has for some years been much directed: and although 
I have not the vanity to hope, that I can succeed in maturing such a system, the crude 


ideas that may occur to me, regarding the evils to be remedied, may at least have a 
W to lead others more immediately to the remedy. 


I have the honour to remain, with great respect, 
| Your Lordship's 
Obedient, 
Pentonville, April 17, 1799. Humble servant, 
ALEXANDER CUMMING, 


Rt. Hon, Lord SOMERYILLE. 
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Board of Agriculture, Sackville Street, 


SIR, 26th April, 1799. 


By the resolution of the Board of Agriculture, you will perceive that we are 
making advances in the very useful path which you have traced out. It was thought 
by some members of the Board, that the experiments here mentioned for the world 
at large, in addition to your own, for persons of scientific education, would tend to 
disseminate that conviction, which cannot fail of being useful to the public. Will you 
have the goodness to undertake this commission, which I am sure cannot be given to 
any person more able to perform it, to the satisfaction of every party. 


L remain, 


ALEXANDER CUMMING, Es. 


. Lour obedient servant, 


SOMERVILLE, President. 


Extract from the Minutes of the Board of Agriculture, 23d April, 1799. 


In consequence of the notice given of a motion by the Earl of Winchilsea, that an 
« experiment be made with waggons at large, to ascertain the comparative advantages or 
* disadvantages of conical or cylindrical wheels, and an axle-tree to suit them, for com- 
* parison with the same waggon and the same load, but with conical axles and wheels, 
Resolved that such experiments be made, and that Mr. Cumming be requested to 
* procure the wheels and axles at the expence of the Board, taking every precau- | 
tion that the wheels shall be of the same diameter and weight, and the axles of the 
ame mean diameter, with such other attentions as his mechanical abilities may 
suggest; and that such experiment be made on Thursday the goth of May, on the 
% road beyond Kennington, in the way to Streatham, at eleven o'clock in the fore- 
* noon, and that notice be given to waggon-owners, and trustees of the turnpike roads 
@ rr CO. 0 7 
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My Loxp, Pentonville, Sunday, April 28, 1799. 


I am this moment honoured with your Lordship's letter, accompanied with the 
extract from the minutes of the Board of Agriculture, of date the 23d. 

It is very flattering to me, that your Lordship and the other members of the 
Board have judged those ideas and experiments which I had the honour of offering 
to their consideration, so far deserving notice, as to determine them to have an ex- 
periment, similar to those which I made in miniature, tried with a loaded waggon of 

the full size. . 
Il chall ever be ready to exert my utmost endeavours in complying with the desires 
of the Board, in this, or any other matter that can tend to promote their patriotic views 
of public improvement, or to overcome deep rooted prejudice. I shall with plea- 
sure undertake the ordering and giving directions for completing the waggon for 
the intended experiment, but would be glad to state some matters to the honourable 
Board, before the time for trying the experiment was finally settled or advertised, to 
prevent any disappointment that might happen by unforeseen delay from the work- 
men employed: I also wich to have a further communication with your Lordship and 
the Board, previous to the making the waggon, in order that I may be enabled the 
better, to meet their ideas and wishes in the intended experiment; for although the ge- 

neral principle and object cannot be mistaken, one mode of making the experiment 
may be more satisfactory than another ; and it is my wish to adopt that mode which 
may be the most consistent with the ideas of the Board: I vish it to be particularly 
decided, whether the wheels of the intended waggon should be of the sizes now used, or 
of that wbich may, upon farther investigation, be judged the most proper for general 
use; upon the idea that the very large size of the hind wheels of waggons, as now made, 
adds more to the labour of the cattle by the increased weight of the wherl, than is 
gained by the diminution of friction on the axis; and whether, to render the difference 
of the resistance at che rim of conical and cylindrical wheels of equal size the more 
perceptible, any extraordinary means should be used, to diminish the friction on the 
axles, by using the best oil-boes. | 
1 wust confess, that if my best endeavours of eradicating vulgar di was tO 
bo exerted without the aid of such powerful and very respectable authority, as the 
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Board of Agriculture, I would introduce this as a final experiment, and shew to some 

more members of the Board, who have not yet seen them, the experiments on the 
models, with explanatory observations on the principal object of the experiments, and 
the conclusions which are meant to be drawn from the result of them; for however 
great the advantage may be to the draught of cattle, by preferring the cylindrical wheel, 
the chief object is the improvement of the roads; and to impress more fully the many 
circumstances that lead to these ultimate conclusions, even on the mind of those who 
are above all prejudice, the experiments and observati ons should be repeated, and as 
many objections stated, as may occur to those who attend: it is my wish to meet every 
objection from those, whose only motive in stating them, is to ascertain the truth; if un- 
able to satisfy them, I certainly am not ripe to encounter public prejudice; if able to 


satisfy the more judicious and discerning, I shall disregard the opinion of the less 
intelligent. 


I have the honour to remain, 
Your Lonkbip's 
Obedient, 
Humble Servant, | 


y ALEXANDER Commune. 


The Board baving resolved, on the 23d of April, to make a public experiment with 
large waggons on the goth of Muy, on the road beyond Kennington, applied to 


Mr. Cumming to order the broad wheels and other requisites for the experiments, 
which occasioned the following letter : 


My Lony, | e Pentonville, May 4, 1799. 

IN consequence of what. passed at the Board of Agriculture on Tuesday, I have ap- | 
pie to two different wheelers to know in what time they could undertake to make the 
wheels and axles for the experiment which was proposed on the road near Kennington; 
neither of them could fix any certain time in which they could be done: they say, that all 
those large wheels are made in the country ; that the timber must be cut out for them from 
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the tree; that there was scarce.any chance of getting in London, timber of proper dimen- 
$10ns for making two sets of wheels sixteen inches broad, without making the felloes in 
two breadths; this would not only prolong the time, but also enhance the expence. I 
asked them, if they could be finished in the manner which they proposed, in a month? 
they said,“ Not in two;“ and on being questioned whether they might be depended 
on in two months, they said they could not be. certain, for the reasons already assigned. 

Knowing that when the London tradesmen are employed in any work with which 
they are unaccustomed, their expences and charge are commonly very high, I made 
enquiry on that head also, but neither would state his opinion as to the expence, or 
nearly what they thought it would amount to. I then asked each (separately) what 
would be the expence of such a waggon, with one set of wheels only, and without the 
tilt or any of the upper parts above the body of the waggon? the answer was, ! Not 
ess than a hundred guineas.” From all which circumstances I thought it improper 
to give any orders before those circumstances were submitted to the Board. 

I am also decidedly of opinion, that other experiments may be made at a less ex- 
pence, that will tend more immediately and more effectually to overcome prejudice, 
than the experiment proposed, with wheels that bear only on a part of the breadth of 
their felloes, and drawn by horses. Since the result of such experiment depends in a 
great measure upon the nature of the materials of which that part of the road is com- 
posed, upon which the experiment is made, and upon the state of moisture and dryness 
of the materials for some thickness from the surface, a great variety of such circum- 
stances may occur that may very much affect the result of the experiment, although 
they cannot be discovered by viewing the surface of the road: should any unfavourable 
circumstance of this kind happen, it might tend to confirm, instead of removing, the 

- prejudice which it was meant to combat. I am clearly of opinion with Lord Winchilsea, 
that an experiment should ultimately be made with two loaded waggons of equal 
weight, or with one waggon having occasionally cylindrical, or conical wheels put 
upon the same axis,“ and having the breadth of their rims, and their respective diame- 
ters, as equal to each other as possible: an experiment made with such wheels having 
an equal bearing on the whole breadth of their rim will be decisive, as to the compara- 
tive merit of each class of wheels. 
With regard to broad wheels that bear on a narrow part only of their breadth, 1 


* This axis must be susceptible of an adjustment hitherto unattended to, to make it fit for receiv- 
ing the cylindrical, and the conical wheels, so as to give each a flat bearing on a level surface. 


— 
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had stated in the Appendix, which I had the honour of submitting to your Lordship 
and the Board, a case in which they would be drawn with the least possible resistance; 
that is, with as little resistance as a cylindrical wheel, (see paragraph 4 of the Appendix); 
and this circumstance may take place, in part at least, from the nature and state of the 
materials of which the unknown road is composed, and which cannot be discovered by 
inspecting the surface. I must confess that there appears to me to be some risk in 
making an experiment with wheels that may be thus affected by causes that are invisible 
to us, and consequently not generally adverted to, and with wheels that have been in- 
vented to evade the salutary operation of the laws which were intended to enforce the 
use of wheels, whose rims bave an equal bearing of their whole breadth, and whose 
breadth should be proportioned to the weight of the loaded carriage. Should any 
circumstance of the nature above alluded to, happen to occur in the proposed experi- 
ment with the broad wheel having a narrow bearing, before other means are used to 
conquer prejudice, that task may become yet more difficult from the accidental result 
of an experiment affected by invisible causes: nor does the experience and success, 
which I have already had, leave me room to doubt, that by proceeding on the plan 
which I have proposed, I shall be able to convince at least nine-tentbs of all the 
farmers and waggoners, who shall take the trouble of attending the experiments which 
I may hereafter have an opportunity of making at the Board, Of this I had a pleas- 
ing instance on Wednesday : When one of the wheelers already alluded to, called upon 
me, a gentleman farmer from near Canterbury, of the name of Hill, was with me; de- 
sirous of seeing my experiments, I invited the wheeler also to see them; and on pro- 
ducing both my carriages, and asking their opinions, which would be drawn with 
least force, that with the conical, or the one with the cylindrical wheels? they both, 
without the least hesitation, declared in favour of the conical wheels: I then asked, 
whether they thought the conical wheel that was straight across the felloe, or that which 
was rounded at bottom, the best? and they both declared in favour of the rounded 
bottom, saying, that it certainly went lighter. 

I then made my declaration in favour of the cylindrical wheel, and proceeded to 
| experiment; but both were so suspicious of deception, that each examined separately 
the motion of each wheel on the axis,. lest any of them should have been screwed 
tight to prevent the freedom of its motion. When both were perfectly satisfied in that 
respect, and the waggon loaded, they wished to know if the whole breadth of the coni- 
cal and of the cylindrical wheels applied equally flat to the road. They again declared 
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in favour of the conical wheels, and expressed their surprise in strong terms, when they 

saw the great difference in favour of the cylindrical. They again examined the wheels, 

yet suspecting that the conical had not the same freedom of motion with the cylindri- 

cal; and when they were fully satisfied in that respect, the same experiment was re- 
peated, with the same result, and the same astonishment was again expressed. 

With the experiment to prove that the superior resistance with the conical wheel 
was owing to the different velocities and dragging or rubbing of its rim, they seemed 
as much pleased as they were surprised at the first, and had the candour to declare, 
that they never had the least conception of any such resistance; nor that there existed 
any such cause of resistance at the circumference of the conical wheel, any more than 
at the rim of the cylindrical wheel; but were then fully satisfied as to the existence of 
the resistance with the conical wheel, and of the cause from which it arose. 

I then observed to them, the derangement which the conical rim occasioned in the 
materials of roads, and the destructive effects of that derangement, by admitting water 
through the crust of the road. At this discovery, Mr. Hill (the farmer) seemed 
greatly pleased, and exclaimed, that altbougb be bad been the surveyor hd the roads 
for near twenty years, that he never had thought of that. 

I now began to think that I had completely converted them, and the more so, be⸗ 
cause they had discovered a proper degree of diffidence and suspicion at first, and in 
the end declared themselves fully convinced; but when I mentioned the conical wheel 
with the bigh tire in the middle, J found that I had yet difficulties to overcome, which 
could not have been accomplished without the preceding experiments and explanations, 
to prepare the mind by degrees to yield to the conviction of reason. 

The wheeler insisted, that the wheel having a high tire in the middle, certainly went 

lighter, than when its whole breadth pressed equally on the surface of the roads; and 
the gentleman farmer yet thought that the cylindrical wheels would go better when 
a little rounded across the felloe, than if quite flat; because, he said, that if quite flat 
the whole breadth, it would cut the road quite square, at the corners of the wheel; 

but on calling to their recollection, that the resistance at the rim of the conical wheel 

was owing to the different velocities of the parts of its rim, and that every wheel tbat 
was not truly cylind rical, and consequently truly flat on its whole breadth, must have 

a different degree of velocity in the several parts of its rim, and consequently partake 
of the destructive effects of the cone. Having thus satisfied them in the first instance, 
that the resistance of the conical wheel, was owing to the different velocity of its parts, 
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the transition [Frei the cone to any other irregular shape becomes easier, and I was 
enabled to effect that conviction which it would have been vain to have attempted 
without such previous steps.—I have to apologise for this too long letter; and have 


the honour to remain with great 72 


Your Leda s 
| Obediem bamble zervant, 
1 e,, ALBXANDER CUMMING. 
The Rt. Hon. 5 nts 
LORD SoMERVILLE. W N | | 


Short Account of | ExXPERIMEN TS on Broad-wheeled Carriages, exhibited before the 


Board of Agriculture, on the 18th day of March, and on the 30th Li May, 


1799, » ALEXANDER Cunntxe, _ F. R. 8. Edin. 


ADVERTISEMENT. 


As many may be disposed to suspect the accuracy of experiments, the result of 
which, are in several! instances, so contrary to general expectation as the following are, 
it was thought necessary to give a short description of the apparatus, with which 
they were made; that others, who may incline to try the same, or similar ex- 
periments, may prepare an apparatus, with which the same result may reasonably be 
expected; for any alteration in the apparatus might occasion a different result with the 
experiment. If, for example, any person was to try the experiment, Ne 7, with a car- 
riage having its hind wheels larger than the fore wheels, (as is usual in all four-wheeled 

_ carriages) the result would always be different from what is here stated; because the 


hind and the fore wheels, rolling on the same friction bars, would counteract each 


other, and be liable to give a different result every time the experiment was repeat- 


ed, according as the load pressed more upon the hind, or upon the fore wheels. Wha- 
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down in the preceding essay, may anticipate the effect of every experiment that 

be made, under all possible variety of circumstances: and he who is not so com- 
Mitel master of it, as to recollect, as well as to understand every part and reference, 
will always be liable to misconception, and to draw erroneous conclusions from his ex- 
periments; and as the number and variety of experiments that might be suggested, for 
ascertaining the best construction of wheel carriages, are endless, Mr. Cu MMING has 
offered only what appear to bim as leading ones, "having : a rect tendency to prove 
the superiority of the cylindrical Shape, and to contrast it With the ruinous effects of 
the conical; and it will afford him; much ple 10 1 Tad So others should bave re- 


course to such farther ee 


and @ investigations, as may be necessary to convince 
themselves where his endeavours ay have failed. He wishes to recommend nothing 
but what will stand the test of ag rate, experiment and sound reason; and it will 
always be pleasing to him, to eg eren f part of what he has advanced minutely scru- 
tinized; nor will he ever be as med to acknowledge any mistake, which he may have 
made, nor backward i in answerlng ap objections that may be Stated, if candidly and 
fairly urged. ? 


N. B. The power required ne the loaded carriage, in theo experiments, vill vary, 
according as the wa ggon way may be more or less inclined to the horizon. The 
experiments here stated, were made on a dead level, and repeated on diffe- 
I rent days, three geveral mes on each day, with the same result each e 
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; Tas Arranard 8 with which these experiments were made, completed of tw models 
of waggons, each of which, with its wheels and axles complete, weighed four pounds; 


and with a leaden weight that was 3 used (as a load) to either, the loaded 
waggon weighed thirty * 1 _— e e 
3 Cylindrical Wheels. | | 


(i.) The one waggon had cylindrical wheels, 24 inches broad | in the rim, and 43 4F in 
diameter: the rims of all the wheels, and the surface on which they rolled, were covered 
with one thickness of fine woollen cloth, to give an uniform resistance, like that of dust 
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or sludge on the roads, and that all the parts of the whole breadth of the wheels 


might, with the greater certainty, touch, and bear equally upon every part of the 
surface over which they were drawn. 


„ 356; ales. 


(2.) The axles were made of steel, and the parts that act in the boxes were truly 
turned, and about r of an inch in diameter. They work in brass bushes or boxes, 24 
inches long, and all of them were opened with the same implement, exactly to the same 
width; so that the axles being fitted to them, must all be of the same size with each 


other: they were very little ee and en the bushes only about half an inch at 


each end. 
1 Wheels. : 


” 


={ 3.) The hah or flat ee of. the rim of whe . wheels was the same 


as that of the cylindrical, (24 inches,) their greatest diameter, 44 inches; the least, 


32 inches; difference of the greatest and the least diameters 4 inch; the mean 


diameter 44 inches, (equal to the diameter of che cylindrical wheels); the znside * 


of the wheels in both carriages, were, distant from each other 5 inches, so that both 


carriages roll on the same track, and every part of the whole breadth of each wheel 
was carefully made to apply equally to the flat surface which it rolled. 3 


(4-) The path or way on which the carriages were drawn, by means of weights 
suspended by a fine silk line, Was of sufficient breadth for the carriages to roll upon, and 


seven feet long. Each carriage was ten inches long; and the immediate action of the 
descending weights draws the carriage forward four feet only, so that a space of two 


feet is left, for the carriage occasionally to n, after the deccending weights 
bave done acting upon il. 


Scale of dela 4 Sn 3 


(s.) By comparing che space which the carriage advances, after the Wande have 
done acting upon it, with the space in which they acted, we discover how much the 


acting power was greater than the resistance to the progress of the carriage, during the 
time of their acting; thus, if ten weights, W a Gren height, a are capable of 


* By inzide is meant the Side nearest the carriage, 
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drawing the loaded carriage a given space, one of these weights, in descending the same 
height, will draw the carriage one-tenth of that space: —let the space which the carriage 
is made to advance by the immediate action of the descending weights, be divided into 
ten equal parts, and, it is evident, that one-tenth of the power, that draws the carriage 
the whole space, will be required to draw it one of those divisions, (a tenth of the 
whole space); and if those divisions are continued forward, from where the descend- 
ing weights have done acting, (which we here call the point of rest) the number of 
spaces which the carriage advances beyond this point, by the velocity which it had 
acquired, will chew how much the resistance to the progress of the carriage is less than 
the acting power; every space or division on this scale, which the carriage advances, 
after the weights have done acting upon it, being equal in value to a tenth of the weight 
or power by which the carriage was drawn. — If the resistance to the draught be just 
equal to the power by which the carriage is drawn, it will stop the instant the 
weights have ceased acting upon it; but if we find the carriage advance one space on 
the scale of acceleration, (i. e. one space past the point of rest), we conclude that the 
resistance is one-tenth less than the power; if it advances two spaces, the resistance is 
to the acting power, as 8 to 10, &c. The numbers in column C of the following table 
of experiments, refer to this scale, and shew the number of spaces which the loaded 


waggon advances by its innate force (or velocity 1 when the weights have 
done acting upon it. as 4 


The Fore Wheels and the Hind Wheels of equal size. 


| (6.) It is here to be particularly noticed, that the fore and the hind wheels, in each 
model, or carriage, must be exactly of the same size, otherwise the experiments 
Vith the friction bars will not succeed: if the fore and hind conical wheels were of 
different diameters, as is usual in four wheeled carriages, they would have diffe- 
rent degrees of rubbing at their rims; and when the hind and the fore wheels roll 
on the same friction bar, the smaller wheel having a greater tendency to give it motion 
than the larger wheel, they would counteract each other, and give a result, very erro- 
neous ; and different to what 1 is stated! in the following experiments. 


The Experiment with the Conte Wheels shews only half of the true Derangement. 


(7.) It is also to be observed, that the derangement of the materials that is shewn in 
the 5eventh experiment, represents only balf the damage that is done to the roads by 
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deranging and breaking the connection of the parts that form its crust; for either the 
hind, or the fore wheels alone, that roll on the same bars, would give the same motion, 
to the bars that both the wheels give it; but when they act separately and independ- 


ently, (as they do on the roads), each will have a separate effect in destroying the 


texture and cohesion of the materials, equal to what is exhibited in the experiment, by 


the united action of the hind and fore wheels together. 5 


(8.) And if the fore and the hind. wheels, in the model, (with the conical wheels) 
were made to roll a double surface, the fore and the hind wheels would each ex- 


hibit as much motion of the friction bars, as they both do when they roll on the same 


surface, as in the following experiments. 


The Meiglils that draw the Carriage. 


(9.) The loaded waggon, with the conical wheels, being placed on its path or wag- 
gon- way, a fine silk line was applied to draw it forward, and to this line, (after passing 
over a pulley) was suspended a thin bag or purse, into which was poured small lead shot, 
just sufficient to draw the loaded waggon, and to begin its own motion: which weight 
being divided into ten“ equal parts, each of them is supposed to represent one degree, 

(or one-tenth,) of the whole power; and according to the number of these small weights 
' that are required to draw the loaded waggon under different circumstances, the com- 
parative resistances to its progress are determined. 


M ature of the Experiments. 


00 This apparatus is furnished with different long slips of wood covered with 
cloth, in those parts only on which the wheels are intended to bear; so that by chang- 
ing those slips, the wheels may be made to bear on their whole breadth, on the middle 

only, or on the extremities of the rim; and by making the conical and the cylindrical 
Wheels to be drawn with the same load, on those different slips, in their turn, the com- 


parative forces that are required to draw the same load on each kind of wheel, under 
all the variety of circumstances that can occur, may be ascertained experimentally, 


with sufficient accuracy to determine which principle sbould be preferred. 


* The ten weights, which together draw the loaded carriage on conical wheels, are equal to a 24th 
part of the load; and each weight separately, is equal to a 24ath part of the weight of the loaded care 


riage; and by this means, the proportion which the power that draws the carriage bears to the 
weight of the ones carriage, may in all cases be found, 
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Use of the Part of the Apparatus hutherto described. 


(11.) This part of the apparatus serves only to ascertain the comparative degrees 
of power that are necessary to draw the same load, under all the different circum- 
| 8tances that may occur in practice, and may be considered as regarding only the 
labour of cattle. —The following part of the apparatus is to represent to sight, and 
to prove to our senses, the different effects which the conical and the cylindrical 
wheels have on the roads ; the one in destroying, the other in improving them, 


Friction Bars. 


(12.) Besides the slips of wood already mentioned (10), there is another set of nar- 


ro wooden bars, laid longitudinally and collaterally, so as to form one even surface 


for the wheels of the carriages to roll upon; these bars are covered with cloth also, 
and each slip or bar is supported by a set of friction pullies, so as to move indepen- 
dently of each other, and with very little friction: seven of these bars lie under the 
breadth of one wheel, which is made to press equally on each of them; and the fric- 
tion bars may be fixed, or set at liberty, at Pleasure.“ 


N Effect in the Experiment, 

(13.) When the friction bars are at liberty, they move easily on the friction rollers, 
(12), and when a conical wheel is made to roll upon them, (the parts of whose rim ne- 
cessarily have different velocities,) each bar will comply with the velocity of that part of 
the wheel that presses upon it; and the different motions of the bars will exhibit to view 
that difference of motion, or velocity of the several parts of the wheel, that occasions 


* To render the relative motion of the friction bars more evident, and to represent the derange- 
ment that takes place in the materials of the roads the better, these friction bars are covered with 
striped cloth (the stripes laid across the road); and when the bars are fixed in their places, the stripes 
of the cloth join, so as to appear as one entire piece, but when made to move by the rolling of the conical 
wheels upon them, the derangement of the materials on the road is naturally represented by the rela- 
tive motion of the contiguous stripes of the cloth. —In all the preceding experiments, this part of the 
apparatus is concealed by a piece of cloth of one colour, stretched tight over the surface of the fric- 


tion bars, which gives the waggon-way the — and effect of one entire piece, o or role bed, for 
the wheels to roll upon, 
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che dragging and increase of resistance to the progress of the carriage;—and by fixing 
these friction-bars, or setting them at liberty, occasionally, the friction or rubbing on 
the rim of the wheel that rolls upon them, may be removed, or restored at pleasure ; 
and by that means, its resisting effects may be separated from all others, its existence 
distinctly proved, and its quantity accurately ascertained in all possible cases. 


Destrudtive Effects of Conical Wheels on the Roads. 


(14.) And by this means also, the destructive effects which this difference in the 
velocity of the parts of the conical wheels have, in pulverising, breaking, and opening 
the protecting crust or surface of the road, is more convincingly exhibited, and 
brought more within the comprehension of all capacities, than could be done by 
lines and demonstration only; and what is here said of the conical wheel, is applicable 


also in some degree to every other possible shape of a rim that is not perfectly cylindrical. 


EXPERIMENTS WITH THE CONICAL WHEELS. 


EXPERIMENT FIRST. 


(15. ) The loaded carriage upon conical wheels, having the whole breadth of its 


wheels flatly applied to the road, was drawn by 9 weights. 


EXPERIMENT. SECOND. 
. 


( 16.) The same loaded carriage, with its wheels bearing on a fourth part only of 


their breadth, was drawn by 6 ee 


F on the Ist and 2d Experiments. 


(17.) If a conclusion were drawn from the result of these two experiments, it would 
be, that the resistance must always be diminished by narrowing the bearing of the 


wheel; and increased, by making the flat bearing of the wheel, broader: and it would 
seem as if this resistance was inseparable from a flat broad rim. 


(18.) OBSERVATION ad. The preceding conclusion appears so consistent with the 


general opinion, founded on extensive experience, and attentive observation, that all 
further enquiry into the cause of this increase of resistance with the broad wheel was to- 
tally suspended, as vain and fruitless: and the high tire on the middle of the wheel was 


i 1 
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universally adopted by the waggoner, as the only means of removing that increase of 
resistance, which was found to take place with the flat rim bearing equally on its whole 


breadth, and which was considered as inseparably enen with that flat bearing of 
the whole breadtb. 


EXPERIMENT THIRD, 


115 ) The same loaded waggon, and wheels, bearing only on two Slips. or tires at 


the extremities of the rim, which together were in breadth only equal to 4 of the 
| breadth of the wheel, was drawn by 11 weights. 


eri on a Comparison of the Ist and gd Experiment. 


(20.) Here we see the resistance to the progress of the carriage increased by nar- 

_ rowing the bearing of the wheel: - hen the whole breadth of the wheel pressed equally 
on the road, the carriage was drawn by g weights as in Exp. 1, but in Exp. g, altho' 
the bearing is reduced to + of the whole breadth, the resistance is increased, and 11 
weights are required to draw the same load, that in the Ist Exp. was drawn by 9, and in 
we 2d, by 6 weights. 

OßsERvATION ad. How repugnant is this to the conclusion that must have been 
drawn from a comparison of the first and Second experiments only ? (17, 18). This 
experiment proves, that the resistance to the progress of the carriage, and consequently 
the labour of the cattle, may be increased, by making the bearing of the wheels on the 
road narrower; but the 2d experiment proves, that the resistance and labour of the 
cattle may be diminisbed by making the bearing of the wheel narrower. 

(21.) Ozszxvationgd. And the joint evidence of these, seemingly repugnant re- 
sults, proves, That the resistance to the progress of the carriage does not depend alto. 
gether on the breadth of the wheel, nor on the flat bearing of the whole rim of a broad 
wheel; if it did, that resistance must always be increased or diminished, as the part of 
the rim that bears upon the road was broader or narrower; but this does not happen, 
for in the 2d experiment, the resistance is diminished from g to 6, by making the 
bearing of the wheel narrower; but in the gd experiment we see the resistance in- 
creased from g to 11, by reducing the bearings of the same wheel to one third 
of its breadth, We must, therefore, examine more minutely, to discover the true 
cause of this fluctuation in the resistance, for it cannot possibly depend upon the 


— 
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breadth of the wheel, or of that part of the 0 which bears the pressure of the 
load. NAH | 

22. OBSERVATION ith. The greatest difference of the velocity ved at the extremi- 
ties of the conical rim, that is, at the largest and the smallest parts of the wheel, the 
largest part, if detached from the smallest, would advance in each revolution further 
than the smaller; but being connected together, the largest part cannot advance without 
the smallest, which must be constantly dragged forward on the road, a space equal to 
| what it would fall behind the largest in a separated state in an equal number of revolu- 
tions; this consideration alone would fully account for the resistance in the 3d experi- 
ment being equal to the resistance in the ist; but the resistance is greater in the gd 
than in the ist experiment; because, the pressure of all the load is in the gd experi- 
ment, thrown wholly on the extreme parts of the rim, where the difference of velocity 
of the parts, and the resistance of this dragging, necessarily become greater, as the 
weight and pressure on the part or parts that are dragged is increased. 

23. OzszxvarTion g th. In the 15t experiment, the pressure is diffused on the whole 
breadth of the wheel, so that the extreme parts sustain only a third of it in the gd ex- 
periment, the whole pressure is confined to the extremities of the rim, where it becomes 
more intense as the supporting surface is narrower; and owing to this increased inten- 
sity of the pressure on those parts of the wheel where the dragging is the greatest, the 
resistance to the progress of the carriage is e in the 3d, than 1 in the rst expert 
ment, in the proportion of 11 to g. 

24. OnsxxvarT1ON 6th. And this consideration totally n removes all the apparent dis- 
agreement between the ad and gd experiments: it opens a new field of enquiry ; fully 
accounts for the unexpected result of the gd experiment, and shews the danger of 

adopting apparent causes for the real, without recourse to some certain criterion * 
which they may be distinguiched.* F 


On some future occasion, if health 1 phos alt. I may. 1 offer some 1 
| and state some cases of much importance, where the mistaking the apparent cause for the real, has 

led to conclusions very erroneous, and unfavourable to improvement. That nothing can be more un- : 
favourable to the progress of improvement, and the investigation of truth, than the imputing an ef 

fect to a wrong cause, is evident in the present subject of investigation; where the having imputed 
the greater resistance, which was found to take place with broad wheels, to the breadth of the wheel, 
instead of imputing it to the different velocity of the parts of the rim, has stifled all enquiry, and 
concealed from notice, for more than half a century, the destructive effects of the conical shape of 
carriage wheels, and has cost the nation some millions of money, in the useless labour of cattle, and 
extra expences of repairing roads; all which must have been avpiged by imputing the resistance in 
the first instance to the true cause. 
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EXPERIMENTS WITH CYLINDRICAL WHEELS. 


EXPERIMENT FOURTH, 


25. The loaded carriage on cylindrical wheels, with the whole breadth of the 
wheels bearing on the road, (as in Exp. 18t.) was drawn by 6 weights. 


EXPERIMENT FIFTH. 


26. The same loaded carriage and wheels, with the wheels rolling on slips of 2 
their breadth, (as in Exp. 2d. ) was drawn by 6 weights. 


EXPERIMENT SIXTH. 


2. The same loaded carriage, its wheels rolling on two Slips, at the opposite ex- 
tremities of their rims, and bearing only on athird > of their breadth, (asin Exp. gd.) 
was drawn by 6 Nous | 


Onsx RVATIONS on the 415, 5th, and on Experiments. 


28. First, By comparing thee three experiments, we SEC, that the resistance to the 
progress of the carriage, on cylindrical wheels, (s far as appears by the number of 
weights that are required to put the loaded carriage in motion) is nearly the same, he- 
ther the wheels have a bearing of their whole breadth (as in Exp. 4th.) 
Or when the wheels bear on a narrow part of the middle only, (as in Exp. th.) 
Or when the wheels roll on two narrow parts, at the opposite extremities of their 
rim, (as i in Exp. 6th.) 
29. Second, That the same variety of circumstances, which occasioned a difference 
of 5 weights, (or degrees of power) with conical wheels, (as in Exp. ist, ad, and gd.) 
did not, by the number of weights, shew any such difference with the cylindrical 


| Wheels, (as appears by Exp. 4th, 5th, and 6th.) 


go. Third, But although no difference of resistance appears by the nde of weights 
that were required to put the loaded carriage, on cylindrical wheels in motion; it ap- 
pears by the number of spaces which the carriage advances, in each experiment, after 
the descending weights had done acting, (see column C.), that the resistance to the pro- 
gress of the carriage was the least, when the bearing of the wheels was the broadest 
as will appear more fully, when the use of the scale of acceleration is explained.“ 


'* This scale had not been applied to the apparatus, nor thought of, when the experiments were 
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The following Experiments are intended to shew the very d ferent Effects which the 
conical and the cylmdrical Wheels have on the Roads, and are particularly recom- 


mended to the Notue of the Trustees of Turnpike Roads, as well as to those who 
are interested in the Use of broad Wheels. 


3¹. The same carriages that were used in the former experiments, are used in 
the following also; but they are now drawn upon a path-way that is composed of 
narrow wooden bars, of the whole length of the frame, supported on friction rollers, 
(13), which bars being set at liberty, remove nearly the whole friction from the cir- 
cumference of the wheels; and when the bars are fixed, the friction at the rim is 
again restored. 1 1 


N. B. The breadth of each wheel covers seven friction bars, and presses equally 
on each. 


* 


EXPERIMENT SEVENTH. 


32. The loaded carriage, with con ical wheels, their whole breadth. bearing 


equally on the friction bars (1g), (now at liberty), and the friction by that means TOS 
removed from the rim, was drawn by 6 weights, 


| r on the 7th Experiment. 


33. In this experiment, each of the narrow bars, on which the wheels were drawn, 
is moved with ease on the friction rollers, and each bar complying with the motion 
of that part of the wheel that pressed upon it, the difference of the velocities of the 
several parts of the wheel is thus transferred to the bars; and the relative motions of 


made before the Board of Agriculture; and from an attentive comparison of the experiments that 
have been made with the conical wheels, (the ist, 2d, and 3d,) with those similar ones that were 
made with the cylindrical wheels, (the 4th, 5th, and 6th), it will clearly appear, that the increased 
reesistance, which has hitherto been found to take place with broad wheels, was nor owing to the 
breadth, but to the conical sbape of the wheels; and that by making the rim of carriage wheels of a 
true cylindrical form, their breadth may be increased, and the whole breadth have an equal flat 
bearing on the road, without- increasing the resistance to the progress of the carriage, but, on 


the contrary, that the labour of the cattle will be 71 by lncreacing the breadth. of 
the wheels. „ < | _ 


zF2 
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the bars represent the difference of the velocities of the parts of the rim that pressed 
upon each ; and exhibits also the manner in which the materials of the roads are dis- 
united, and broken, by every conical wheel, wherever it rolls, and as often as it rolls 
in the same place.—This experiment also proves past all dispute, that the increased 
resistance with the broad conical wheel, arises from the different velocity of the seve- 
ral parts of the rim, and the dragging and rubbing occasioned thereby, (as fully ex- 
plained in the essay on that subject); for, when this friction, or dragging, is removed 
(by setting the friction bars at liberty), the conical wheel is drawn nearly with the same 
facility as the cylindrical (see Exp. 4th and 7th); but when the dragging on the rim is 
again introduced, (by fixing the friction bars), the resistance becomes as great as when 
the conical wheel rolls on the whole breadth of its rim, on one solid or, (as in Expe- 
riment 18t). as 


EXPERIMENT EIGHTH. 


34. The 1 carriage, with the cylindrical wheels placed upon the same fric- 

tion bars, was drawn by 6 weights, 
| OpstrvatIONs. 

35. First, But no motion of the friction bars took place, (although at liberty to 
move) because the motion of every part of the cylindrical rim was the same; each had 
an equal propensity to advance, and there was no dragging, rubbing or counter-action | 
on the rim. | , 

36. Second, By comparing this experiment with No. 7, it appears, that when the 
friction arising from the different velocities of the parts of the conical rim was removed, 
the carriage with the conical wheels was drawn by the same number of weights as with 
the cylindrical wheel, (in Exp. 4th, th, and 6th): this also shews, that the resistance 
does not depend upon the breadth of the wheel, but upon the unequal velocity of its 
parts, arising from an improper shape; for where there is no difference of velocity 


(as with cylindrical wheels), there is no motion of the friction bars, because the 
wheels roll upon them with more ps hs than the bars do on the friction rollers. 


EXPERIMENT NINTH. 


37. The Friction bars ** fixed, the carriage with the a wheels was again 
drawn on the same bars, by g weights, the same as in the first experiment, when the 
_ whole breadth of the wheel bad an equal bearing on the r0ad, and the rubbing on its 

rim took Nat, | 
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38. This proves that the difference in the result of this experiment, and No. 8, arises 
* Solely from the rubbing at the rim of the conical wheels, all other circumstances being 
ne alike f in both experiments. 


EXPERIMENT TENTH. 1 


39. The friction bars remaining fixed, the carriage with the cylindrical wheels was 
drawn, (as in Exp. oy, by 6 weights. 


OzskRVATIONs. 


40. First, These two last experiments tend only to corroborate the 7th and 8th ex- 
periments, and prove, that the resistance on this path (composed of narrow bars, sup- 
ported on friction rollers), is exactly the same, when the motion of the bars is stopped, 
as on the solid bar, (in Exp. ist and 4th); and by comparing Exp. 7th, 8th, and 
10th, we see that the cylindrical wheel moves with as much facility when the friction 
bars are fixed, as when they are at liberty, because there is no rubbing or difference 
by velocity of its rim, to move the bars, as with the conical wheel. 

41. Second, It appears, by comparing the 18t experiment with the 4th, and the 5 
with the 10th, that under the similar circumstances of these experiments, the increase of 
resistance at the conical rim, occasioned by the rubbing which arises from the different 
velocity of its parts, is equal to three degrees of acting power, or three-tenths of the 
whole resistance that the loaded carriage meets with on a level path (), covered 
with a moderate quantity of dust or sludge; but this difference will not be so o great 
with large, as with small wheels. 

42. Third, In the first six experiments we see how much easier the same load is drawn 
upon cylindrical, than upon conical wheels; and consequently how much it is to the 
advantage of tbe waggoner to prefer the former to the latter; since, by that means, 
fewer cattle can draw the same load; or, if the same number be employed, the exer- 
tion required of them will be much less. 

43. Fourth, The th,8th, gth and 10th 1 prove, that the increased resistance 
wich the conical wheel, arises from the different velocities of the greater, and of the 
smaller parts of its rim: they exhibit to our view also, the destructive effects of the 
conical wheel, in grinding, breaking, and loosening the materials of the roads, as stated 
in paragraph g2, of the preceding essay: and this she ws how much it is the interest of 
the Trustees of Turnpike Roads to discountenance the use of conical wheels. | 
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Explanation of TABLE of ExPERINENTS. 


44. In the following TAB LE, the results of all the experiments are exhibited at one 
view, but in a different arrangement from that in which they were made: in order 
that those under similar circumstances with the conical, and with the cylindrical 
wheels, might be brought together, and more easily compared. 

45. The first column in the table, (marked A.) gives the number of each experi- 
ment according to the order in which they were made, that reference may, if neces- 
zary be made to them. 

Then follows a description of the circumstances under a each experiment was 
made. - . 

46. In the column B. is given the number of weights required to draw the carriage, 
under such circumstances, so as just to begin its motion without assistance. 

The column C shews, on the scale of acceleration, the number of spaces which the 
carriage advances, (5), after the weights have done acting upon it; —and estimating 
each division on this scale as equal in value to one-tenth of the weights that draw the 
carriage (5), we ascertain how much the resistance to the progress of the carriage is 

less than the power by which it is drawn, in decimals of that power. 
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A RECAPITULATION of the Effects with each Class of Wheels, from a Compas- 
T150n of the Similar n _ on each h Class, as Stated m the þrcceding Table. 


By the first and fourth experiments it appears, that the same load that is drawn 
on the conical woee!s, by a Power of nine, is drawn on cylindrical wheels by a power 
of six; and | h 5 


That after the power has ceased acting, the carriage with. the conical. wheels 
advances only one half a space, on the scale of acceleration; but the carriage with the 


cylindrical wheels, although drawn by one-third less power, has sufficient motion left 


to carry it forward e e and a 9 after the Wann weights have done act- 
ing upon it. 
By the second and fifth experiments it appears, e when the conical wheel 


is made to bear on a fourth part only of its breadth at the middle of the rim, it is drawn 
by a power of six, and advances one space after the power has ceased acting ;—but 
the cylindric wheels, bearing on the same portion of their breadth, and drawn by tbe 


Same power, advance on the scale of acceleration, #wo and a half divisions, which 


proves, that even the narrow cylindrical wheel 1s drawn easier than the narrow conical 


wheel, and that the difference i in favour of the narrow cylindrical wheel is in this 
case, equal to n of the power by which the carriage was drawn. _ 
The third Juke TER shews, That when the conical wheel bears equally on 


the opposite extremities of the rim, eleven weights are required to draw it; and with 


this increased power, it stops the instant that the descending weights cease to act upon 
it; the uniform resistance to its progress being equal to the * action of the 
power, leaves no residue of motion to carry it forward. 1 

The sirtb experiment shews, that with the cylindrical wheels bearing in like 
manner on the extremities of their rims, tbe Same load was drawn by siæ weights only; ; 
arid the motion was so much accelerated as to carry the wiggle: te two and a 
half spaces, after the weights had done acting on it. 

And the result of all these experiments prove the following facts, viz. 

Trar, the greater resistance which takes place with the broader conical wheels, 


does not depend upon the breadth of the rim alone, but upon the breadth and the conical 
shape jointly. | 
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Tu ar, in conical wheels, the increase of resistance depends upon the difference of 
the velocity of the greatest, and of the smallest parts of its circumference, (Exp. 3.) 
and the exertion of the cattle will necessarily increase in the same proportion. 


Tur, the resistance is increased on the same conical wheel, when the pressure of 


the load is confined to those parts of the rims that have the greatest difference of velo- 
city, (Exp. g. EE 
 - Trar, on the same principle, che resistance with the conical wheel on a bard bot- 
tom, 1s diminished by narrowing its bearing; but on yielding substances the effect is 
the direct contrary, (Exp. 2d, and gd.) 
Tnar, since this friction and dragging of the conical rim is owing to the different 
velocities of the several parts of the circumference, it follows, 
THAT every wheel which has not an equal velocity in every part of its circumference, 
must have a dragging and unnecessary resistance, that is, a resistance that may be avoid- 
ed by giving to every part of the circumference, or rim, the same degree of velocity. 


Tuer, the only means by which an equal degree of velocity can be obtained 


in every part of the circumference of a wheel, is, by making all the parts exactly 


of the same diameter; and every wheel that has all i its paſts of the same diameter, must 


necessarily be cylindrical. And thus we see, 

Tur the conclusion from the result of e and from the theory 
stated in the preceding essay, concur in proving, that so far as regards the labour of 
cattle, or the facility of the progress of carriages, the en ape of a wheel 1s 
preferable to any other possible shape. 

47. And this superiority of the cylindrical hook which has pions 5 1 
by considering only the causes from which the greater resistance with conical broad 


wheels arises,* is further corroborated by the experiments that have been made with 
the cylindrical wheels, viz. the 4th, 5th, and 6th, in each of which, the same number 


of weights were required to make the loaded carriage begin its motion, under the 
same variety of circumstances, which with the conical wheels occasioned the following 
difference in the number of the weights required to draw the same load, viz. 6, 9, 11, 


(see the Table, Exp. ad, ist, and gd, column B.) and the number of weights that were 
capable of drawing the loaded carriage under each of those various circumstances on. 


* See Experiments ist, 2d, and 34. 
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power by wiuch the carriage is put in motion, (5). 
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the cylindrical wheels, was only equal to the least that was required with the conical; 


and when the conical wheels bear on the extremities of their rims, 5 more weights are 


required with them than with the cylindrical wheels, (see Exp. gd and 6th.) 
48. And although no difference appears by the number of weights required to 
begin the motion of the carriage with the cylindrical wheels, whether they bear-on the 


whole breadth of the rim; on a narrow part of its middle; or on the extremities of the 


felloes; it appears by the spaces which the carriage advances, on the c e of accelera- 
tion, (column C. ) after the weights had dene acting upon it, that 

49. When the cylindrical wheel bears on its whole breadth, it an on the 
scale of acceleration, 3 spaces ;* when bearing on one-third of its breadth only, it ad- 
vanced only 24 spaces; and when bearing on a fourth of its breadth only, it dvanced no 
more than 2 spaces: here then, we discover a most important difference between the 
cylindrical and the conical wheel; namely that the broader the bearing of the cyl in- 


drical wheel, the more easily it advances, and the broader the bearing of the conical 


wheel, the greater is the resistance to its progress. EE 
50. How much this peculiar pr: perty of the cylindrical wheel ought to recommend 
its use tO THE FARMER, and the great .dvantages that may be derived from it, in 
preference to any other possible shape, for agricultural purposes, will best appear from 
the following concluding paragraph in the address of Lox Dp SoMeRVILLE to THE 
BoarD or AGRICULTURE, on its meeting, the 27th of November, 1798. 
51. © PREJUDICE apart, any system which embraces economy, and, that which is 


of more importance, dispatch in labour, must be held up, under whatever form it 


may present itself; to enforce the good policy of $£121NG THE MOMENT WHEN 
„ GROUND 1S IN TEMPER FOR WORKING, 18 THE BASIS ON WHICH CROPS VERY 


© MUCH DEPEND. By the joint effects of precept and example, to stimulate men to 


« new efforts, by crying down with impartiality systems founded in error, and holding 
«up to public view such as merit imitation, the Board of Agriculture will fulfil the 
© purpose of its institution, and and bigh 1 in the estimation * every man who T0908 
4 his country.” 0 
52. If the carrying manure on cultivated, and on meadow lands, in all seasons, be 
an 8 within the scope of this excellent principle, how can it be better effected than 


And here it is to be recollected, that every space on this Scale 18 equal i in value to one-tenth of the 


.* 
+ 
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by using light carts, on low cylindrical broad wheels? and the wheels being of small dia- 
meter, will facilitate the loading; and they may be made of considerable breadth with- 
out any great addition to their weight; and as the resistance to the cylindrical wheel 
is not increased by increasing its breadth, and since the depth of the impression which 
it makes on soft earth i is diminished by increasing the breadth of the wheel, much ad- 


vantage must arise to the FARMER by using broad light cylindrical wheels for all the | 


purposes of farming, as well as for those carriages that frequent the roads only. 


53. Having now endeavoured to prove that the use of cylindrical wheels must be 


advantageous to the waccownts, not only by diminishing the labour of his cattle on 
the same road, but also by keeping that road in a constant state of better repair ;—that 
it must be advantagebus to THE TRUSTEES of the roads, by preserving and improving 


the roads, $0 as to be kept in better repair, at a less expence ;—that independent of 


the consideration of the public roads, it is equally the interest of THz YARMER to use 
broad cylindrical wheels, of a reduced size and weight ;—if those facts which I 
have endeavoured to establish, with regard to the wa O En, the TRUSTEE, and 
the FARMER, be admitted, the universal use of carriage-wheels of a light construction, 
and with broader flat rims than are now used, will be universally adopted ; which 
must very much improve the roads, diminish the expence of keeping them in repair, 
and increase the safety, pleasure, and expedition of travelling. 1 
54. It cannot then be doubted, that every indulgence that can tend to encourage 3 a 
more general use of heavy carriages, and cylindrical wheels, of a breadth proportioned 
to the number of horses (or other cattle) employed in drawing them, must be highly 


beneficial to the roads, and may ultimately be rendered advantageous to the public in 
a greater degree than has yet been mentioned; but, least I should exhaust the patience 


of the Board of Agriculture, 1 conclude for the present, with expressing my readi- 
ness to answer any objections that may be. made in writing, and signed with 
real name and address; and to acknowledge any hints that may be communicated 


for further improvement or illustration; and if I have not been so fortunate 
as to offer such experiments, or to use such reasoning as to be universally un- 


derstood, many other means may yet be suggested to illustrate a subject which appears 
to me to acquire additional importance with every step in the progress of its investi- 
gation : but admitting that experiments could be devised, that must convince every. 
person who sees them, unless that information be communicated to all those to att... 
it might be useful, and to whom, it might be equally advantageous to the public to 


have it communicated, the intended good purpose will be frustrateeeen. 
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55. Fully convinced as I am of the patriotic exertions of the Board of Agricul- 
ture, and highly sensible of its very flattering attention to my endeavours on this 
occasion, and of the powerful effect which its example and recommendation must 
have on the public mind, I am nevertheless of opinion, that the advantages that may 
be derived to the public from the management and improvement of the public roads, 
can never be obtained to the full extent, without a revisal of the turnpike laws, and 
new regulations regarding the formation of the roads, and construction of carriages, &c. 


Pentonville, June, 1799. | A. Cummin G, 


* 


The following Lelter was thought the more worthy of insertion, from the attention which 
Mr. Upton paid to the Experiments, the shrewd observations he made, the reluctance 
with which he appeared to give uf an opinion founded on long experience and attentive 
observation; and, lastly, from the candour with which he expressed las gur prise at 
the result of the experiments, aud acknowled ged has entire conviction of the Justness 


of the conclusions. 


Mr. Cumminc, 
ITY 


As under is the copy of a letter 1 mean to forward to Mr. Joo» of W FP 
I have made any mistake respecting the power (if you please, border) I vill esteem it 
a favour that you will let me know. 


Your humble servant, 
Fune 1, 1799. | | ' THomas Urrox, 
LE No. 27, Rodney-street, Pentonville, 
Late of the Bell Inn, Warwick Lane. 
M r. Jopp, 
SIR, | | 
On Thursday last I attended the "FE of Agriculture, to see an experiment on 


waggons, drawn on the principle you and most carriers in the kingdom use—this 
experiment was made by a Mr. Cumming, the magizirate of our wilage, where we 
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sometimes meet. We had previously been talking on the subject, but I never would 
have believed it, had I not seen it. Owing to the advertisement being worded in such 
technical terms, it never caught the eye of men interested in the business, and few per- 
sons in the business attended besides myself. When I was asked my address, I told them 
the truth, but added, in behalf of you. One of the members, (a Mr. Stratton, of Great 
Tew) who, I believe, knows you, was very polite to me; — he saw I was deaf, and 
brought me a chair into the middle of the room, and desired Mr. Cumming particu- 
larly to address me. 

A waggon in minature like yours, 16 inches, (but flat on the sole); was set agoing, 
which required g horses to draw it ;=the same waggon was set a going, with @ bigh 
tire on the middle of the sole of the wheel, and which was drawn much quicker with 
6 horses. N o all this was nothing new to me, or you: then a high tire was put on 
the inside and outside of the sole of the wheel, and taken off the middle of the wheel; 
it then required 11 borses to draw it; this, at first sight, I thought a useless experi- 
ment: then a waggon was set off with the same load, on 16 inch wheels, quite 
cylindrical, like a garden roller; now this waggon only took 6 horses to draw 
it, which, I confess, much surprised me; chen a high tire was put on the middle of 
this wheel, and I expected of course it would have gone with less power, but it then 
required 6 horses to draw it, and with more difficulty. The Board saw I was struck 
with these two experiments, and begged I would communicate any ideas of doubt. — 

J begged the last two experiments might be performed again, which was done with 
politeness. After that, the high tire was put on the inside and outside rims of the cy- 
lindrical wheels, and taken off the middle, and 6 horses drawed it again ;—this experi- 
ment did not then seem to me of much consequence, and some of the Board were 
going away, supposing all was over; but Mr. Cumming had a new turnpike road for 
these waggons to move on, which shewed and explained all the causes, I wish you 
had been there to have seen it: I am doubtful of being able to explain it by pen and 
ink, but if I should not, it is not the first offence. —This road had two tracks, where 
the wheels of both waggons went on, that would give way, backwards or forwards, in 
a horizontal line, and when the waggon with the wheels of the conical form, or gene- 
rally called disbed, was used, that part of the road, where the largest part of the wheel 
passed, was thrown back, while that part where the outside passed on was thrown for- 
ward, evidently shewing, that those wheels are very injurious to the roads, as well as to 
the horses. The other waggon with cylindrical wheels, like a garden roller, made no 
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difference at all: but if you will reason but five minutes, it is very plain suppose a 
wheel of the size of the inside rim of your rollers, another Wheel of the size of the out- 
side rim, the smallest will go round much oftener than the largest betwixt London 
and Banbury; then, suppose them both put on one axle- tree, but so screwed together 
that both must turn together, must they not counteract each other against the power 


that moves them, as well as the ground it moves on? nothing so plain. And; farther, 


it proves that wheels truly cylindrical, go with less power that are widest on the sole. 
Mr. Cumming hath promised me, if any number of carriers will attend, to shew 


these experiments. believe it is no uncommon thing for farmers, when the season 


hath been very wet, and dung is wanted on the land, to send the broadest wheeled 
cart they have, for two causes, viz. the narrow wheels would sink in and cut up the 
ground, and of course would be harder to draw. | 


Your's sincerely, 


 Tromas UP TON. 
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Dexcription of the Rt. i thc: Lon SOMERVILLE $ Drag Cart, Ge. and Method 
of e! the Centre of e of the Load. 


Prars XIX. Fig. 1. is a perspective v view of a cart to be "Le by two strong oxen, by 


apole, yoke, and bows, and to carry 45 cwt. In the front of this fig. is represented the 


method of adjusting the position of the centre of gravity of the load, to prevent its pres- 
sing too much on the cattle in going down hill, the front of the cart being elevat- 
ed by means of a toothed rack screwed to the front of the cart, and worked by a pinion 


clivity of the hill, by which means the weight of the load is made to bear more on the 
axis, and less on the necks of the oxen.— On the side view of this cart is represented 
the manner of applying the FRICTION-DRAG, which is made to press more orless on 
the side of the wheel, according to the steepness of the descent :—b b is the friction 


and the handle a, immediately connected with the pole e.--By means of this pinion | 
and rack, the front of the carriage is elevated more or less, in proportion to the de- 


bar, or drag; the one end of which is connected with the tail of the cart by a small 


chain, and the other end to the front, by means of a toothed rack, 6d, which catches 
on a staple in the front of the cart, by which the friction bar may be made to press on 


dhe side of the wheel, more or less, at the discretion of the driver: the notches or teeth 
in this rack should be as close to each other as circumstances vil permit. 

The friction bar is here applied lower upon the wheel than was at first proposed, in in 
order to divide the pressure and friction more equally on the opposite sides of the 


Wheel, so that the pressure on each is diminished, the risk of over-heating and destroy- 
ing the friction bars is also rendered less, nn 1 _ whole ne was I in in 


A as 


one point on the top of the wheel © 
N. B. The weight of the 1 iron work A5 this cit js 2 2 ct. 20 7% 
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0 * It has been somehow binted. ce That a drag Act similar to thick which is 8020 A 


had been used in the Durham coal PR but admitting this to be srrictly true, Fe can in no 1 
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Fig. 2.—A side view of a cart of mailer size, to carry 25 ct. drawn by steers or 
small oxen, with the friction drag, bb, out of use; and representing another and more 
simple method of adj usting the centre of gravity of the load to the declivity of the descent: 
a b, is part of the arch of circle, whose radius is nearly equal to its distance from the 
axis of the cart, and having several holes in it, through Which a strong iron pin is put 
to keep the body of the cart at any desired inclination with the pole.—c. a small chain 

to prevent the body of the cart being thrown too far back, through the carelessness of 
the driver in adj usting it.— d d, the upper stage of the cart, for n bulky loads. 
— The weight of iron to this cart, 1 ct. golb.. | 
i As the advantages of this friction drag dere been stated in the Appendix to 
; Mr. Cumming's Essay, it would be superfluous to repeat nn bere; e curious reader 
| is therefore referred to page 381. 

Plate XX. Fig. 1 and 2, are views of carts to be drawn by a single horse, by 
Shafts: and by an attentive comparison of those drawn by shafts, with those that are 
drawn by the yoke and bows, the superiority of the pole to the shafis, and the ad- 
5 vantage of making the catile to draw by the yoke, 1 in preference to drawing by the 
forehead, become evident. 15 

When cattle draw by the chafs, (the one before the der it is impossible for the 
| driver to know that each exerts an equal force, so as to contribute equally to the 
| | draught; but when they draw by the pole and yoke, the point of draught being in 
8 the middle of the yoke, when the beasts draw equally, the yoke will stand square 
| with the pole, and the position of the yoke will always enable the driver to discover 
the defaulter, and to bring him to a proper exertion: it is this harmony of draught, 
and equality of exertion, that gives so great an advantage to drawing by the yoke, 
that it is scarcely possible to say what weight of a load two good large oxen can draw 

on a level road. The powers of cattle drawing by the forehead, on Loxn Suannon's 


„„ 


f | | detract from the merits of him who has produced a contrivance that promises to be of much public uti. 

i lity, without the knowledge of what may, or may not, have been used in the Durham coal-pits, or else- 

where; but what opinion must be formed of the inattention of that person, who, knowing that so useful 

{ a contrivance was used in a coal- pit, never discovered the very useful purposes to which it was appli- 
cable in agriculture? Many are the useful contrivances that frequently present themselves to our notice, 

_yet pass unobserved for ages; very few things oceur that are absolutely new; the chief merit of inven- 
tion and ingenuity consists in applying things that are known, in the most simple and ee man- 
ner, to the most Farefa purposes to which they are the most applicable and best suited. | | 
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Estate, are recorded by Mr. Young and Mr. Billingsley :—an ox of the late Mr. 
Tattersall, near Ely, drew four ton of wood on a level surface without apparent 
difficulty. What then might not be expected from the equal exertion of two such 
powerful animals, acting at the equal ends of the same yoke ? 

Plate XXI. Two views of a waggon with the friction drag, applied on che same 
principle as already described in the carts, ; c. 

Plate XXII. represents the improved Iris car, so much re BARE 
WELL, the advantages of which appear to consist in the facility with which it is loaded, 
(from its lowness)and when gateways and roads are narrow, much room is gained by hav- 
ing the wheels under the body of the cart: in zucb situations, this cart seems well cal- 
culated for carrying manure, especially on meadow or ploughed land, and for that pur- 
pose its wheels ought to have a flat bearing, and to be at least six inches in breadth : 
another advantage of this car is, that from its construction, the wheels are necessarily 

cylindrical, at least they are necessarily not conical; and the facility of draught arising 
from this unobserved circumstance, vas probably imputed to some other part of the 
construction; and we see by experiments in the immediately preceding communication, 
that (contrary to the general opinion) the resistance to the cylindrical wheel is not in- 
creased, but is diminisbed by increasing the breadth, and the flat bearing of its rim : 
the knowledge of this fact is of very great importance to the farmer, as well as to the 
waggoner, since by this means he may be enabled in almost all seasons, to drive his 
 broad-wheeled carts, &c. on his meadow or ploughed ground, when no narrow wheel 
can be used; the advantages of which are too well known to be here insisted on: 
but when the width of gateways, and the breadth of roads will admit of the wheels 
being placed at the sides of the cart, without confining the width of its body, it will 1 
probably be more advantageous to have them at the sides, than under the carertr. - 
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nine Inches and a Quarter Furrow i in the clear. 


Swixe Ploughs, (Plate XXIII.) generally speaking, must be lightest of draught, be- 


cause, with wheel ploughs, workmen are apt to set the points of their shares too low, so as 
by their inclined direction to occasion a heavy pressure on the wheel, which must proceed 
| horizontally—the effect of this struggle is an increased weight of draught, infinitely be- 
yond what would be supposed: for which reason the wheel is to be considered as of 
no importance in setting a plougb for work, but passing lightly over the surface it will 
be of material aid in breaking old leys, or ground where flints, rocks, or roots of 


trees occur, and in correcting the depression of the shares from any sudden obstruc- 


tion, as well as in bringing it quickly into work again when thrown out towards the 
| surface. The clean and sharpened construction of the breast and throat will, warrant 
their breaking deep stiff land with infinite success; in this case the coulters should be 

et nearly straight with the throat and shares: in cross ploughing, or stirring, they may 
be set 5 of an inch towards the land, thereby greater dispatch will be obtained in seed 


time. Should they carry too deep a furrow, the correction of their shares is obvious; 


chould they hug too much to the land, or go unsteady to the ploughman, it must ab- 
solutely proceed from a vant of setting them true, relatively to each other, and from 
an undue regulation of the cops; here a nice attention is required: their power also 
of cutting a furrow level at the bottom should after be proved on a level floor. The 
want of this practice in the master has condemned many a good plough, when the fault 
was in the ploughman only. It may suggest itself, that two furrow ploughs are unfit 


for hilly ground, but the very reverse is the case. The effect of ploughing across 


the inclined plane, or hill, is that of carrying the soil in time to the bottom of the 
feld, which must be carted bodily up again at a great expence: let such land be 
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worked from the top to the bottom; let one furrow be carried with the hindmost or 
land share up the hill, and two down, so will the power be apportionate to the weight 
with which it has to contend, and needless toil to the team will be saved. That power 
which was required to carry two furrows up would be superfluous in carrying the same 
down the hill, and the effect will be as 3 to . that is, an acre and a half, instead of 
two acres per day. 


An economical and spirited system of farming labour already prevails i in some dis- 


tricts; in none more eminently, with respect to ploughing, than in Essex, on both 


banks of the Tweed, in Suffolk, Yorkshire, and Norfolk. Here it would be no object . 
to invade the system already established, for innovation is not palatable to farmers; 
nor should the first deep ploughing in Kent give way to any novel system; there can 


be no better busbandry ; but, except for beans and tap-rooted plants, aubse quent deep 


ploughings are injurious, both as to expence and effect. Dr. Hunter, in his Essay on 


the Roots of Wheat, points out the depth needful for the supply of Seminal. roots 
in wheat and wheat corn in general; that which is turned down then, in the first deep 
ploughing, should be rotting for the succeeding crop. Let not the bottom know what 
the surface is doing! Here, Two rux ROW PLOUGHs, even admitting them incapable 
of carrying a deep furrow, which is far from true, must come into admirable effect, for a 


twofold advantage can be taken, of the season in sowing, and the work being done at 
half the expence. But where men are chained down by long usage, and perhaps for 
the convenience of constant road work, to teams of heavy corn- eating cart horses, 
two furrow ploughs become objects of extreme importance, because their horses will 


not feel the difference between their own single furrow, working one acre, or the well 
constructed two furrow plough, W two acres pes 1 90 here 1 is no en OR 
and double work done. 


The counties of Leicester and Stafford have . much bs their use acer these 
circumstances, although their two furrow ploughs, in other respects good, have never 


been so constructed in the throat and breast as to destroy the means of resistance. 


Without doubt, obtusity i in these partieulars, must add incalculably to the weight, must 


break the furrow, and so spoil the work; moreover, let it not be forgot, that removing 


resistance not only diminishes the labour of the catile, but is also of equal advantage in 
increasing the strength of the implement the resistances with a well constructed, and 


ml an ill eonstructed plough, in performing he same n are as different as the 
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resistance of a well constructed king's cutter, and of a floundering Dutch merchantman, 
sailing with equal velocity. THE 
As the general introduction of these ploughs, and their ultimate SUCCESS, must, in a 
great degree, depend on the attention and willingness of ploughmen, it is requested that 
some small gratuity be bestowed if they succeed, or that they be dismissed if found 
negligent in bringing into effect an implement, which, in any country, must be a 
saving of some, and in most parts, of Wee labour and eee ten sbhillings saved 
are ten shillings got. 
It is but gratitude on the part of "FR who invented them, to say, that in his own 
country these ploughs have met with a reception more favourable than could be ex- 
| pected in so short a period. On the 16th of October, 1798, two furrow ploughs were 
not thought capable of breaking up ley ground, although in constant use for fallowing, 
but from their construction requiring six oxen. On the 16th of October, 1799, a 
very. large and respectable Farming Society gave a premium for two furrow ploughs, 
working ley ground only. On the day following, in the presence of many members of 
this Society, one acre and a half of ley ground was broke up by four oxen, with in- 
finite ease to themselves, in 3 hours 55 minutes, they having, as part of a constant 
course of work, ploughed 17 perches short of an acre of ley ground the same morning: 
this was done to prove the effect of moveable plates at the extremities of the mould. 
board, that the furrows might be laid more or less flat; for mould-boards, formed to 
lay furrows in ley, so as to give the most soil to harrows, cannot be of that form 
best calculated to make good work in stirring earths, more especially the last, which 
ought to be thrown up in small seams as it were, that the seed may be duly buried. 
It has hitherto been held necessary to rip off the plate for this purpose, and drive in 
wedges, by which the mould plate must be injured. From the trouble attending this 
operation it has for ever been omitted, and the land of course imperfectly worked. 
But this inconvenience may be remedied, and the mould-board be adjusted with great 
_ facility and expedition, by the following means:—When the mould-board i is formed, 
and its plate fitted as usual, let the parts marked (a a), Plate XXIII. be cut off, and 
again connected with the fixed part of the mould-board by means of flat hinges; or 
of thin flexible plates of tempered steel, or of hard hammered iron, so as to admit of 
those parts being set to have different inclinations with the fixed part of the mould- 
board: by means of two screws passing from the inside through the lower parts of the 
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handle of the plough, opposite the backs of these moveable pieces (a a); chose screws 
may be made to keep them at any desired degree of inclination, conling to the 
nature of the work to be performed. | 
Ley grounds cannot be laid too flat, or seed earths too much on an edge; and by 
this improvement of the mould- board, the plough may be instantly adjusted for either 
purpose: when these moveable parts are screwed outwards it will cause a proportionate 
convexity in the base of the furrow, and so give more earth to cover the seed. That 
plough which can give most mould to the harrow, f is che best for a ley crop.—That 
part of the mould plate that is marked with the dotted line (c ©), being found most 
liable to wear, should be made of a double thickness, i. e. twice the thickness of a new 
crown piece; it will then last nearly as long as the plough.* 
It cannot be deemed irrelevant to the subject, here to state the result of a challenge 
given to the owner of these ploughs, to plough 24 days“ work successively, on his 
Majesty's farm, either at Kew or Windsor, on the 10th of March last. The challenge 
Vas accepted, and it is a matter of regret that this challenger did not venture to ap- 
pear, although repeatedly urged to do so; because, a trial for such a length of time, 
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and between two breeds of cattle so distinguished for their powers in labour, must 

have thrown great light on a subject of such importance to the farming world. That 

something, however litile, might be proved, bis Majesty was pleased to allot the only 

piece of land then unstirred, 175 acres, Statute measure, which was ploughed by a 

two furrow plough, 4 Devonshire oxen, 6 years old, a man, and boy as driver, in 

six days and a few hours: the oxen were in good order at the commencement of q 
their work, and finished it higher i in order, as well as in flesh, than when they 

began. This i is a strong fact; but numbers in the vicinity of London know it, and . 
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The increased weight of draught when these moveable plates were extended, did not appear, 

in a two-furrow plough, to be by the caps more than 12 pounds, in ley ground, at 6 inches depth. | : 
It is needless to state the success of these alterations; the friction in furrows required to be laid flat,, 

was less than could be supposed, probably not more in both furrows than from 12 to 6 pounds. 

From unavoidable delays of the press the proof sheets and plates could not be got ready for cor- 

rection before the author left England; consequently, there is great danger that the engraver has 
not clearly comprehended him. His Lordship was extremely desirous that the work should not be 

impeded, and therefore ran the hazard of this. Should any errors be found, the candid reader will | 

attribute them, not to neglect, but to this real cause. s ; 
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are ready to prove the fact. These oxen, as is the custom in their country, never 
tasted corn. 


The following letters are e che last received on the subject of these ploughs; they 
have failed in one instance — which, on examination, was instantly set right. 


Evesham, Sept. 24s 1799. 
Mr. Perrott desires to return . for your kindness i in sending the plough I wrote 
for; he says it does the work well, and is on the best construction he ever saw. 


BEN]. Jou xsox. 


Buckland Abbey, Devon, Sept. 25, 1799. 
I beg leave to say, the two ploughs you were 80 80d as to send here, are the best 


I ever saw, in particular the wheel plough. | 
G. Scoxs. 


— 


Radball, near Ross, Hergfordabire. 5 

I have now the satisfaction to tell you chat though the plough did not arrive till after 

1 had been obliged to send away your servant, we have found no difficulty in working 
it, and is well liked in general by those who have seen it work: I have little doubt it 
will be adopted by many of my neighbours: it certainly makes exceeding good work, 
and turns the furrows remarkably well. The time of its arrival was not the most 
favourable, as our soil, in general light and easy, is now, by the wet and sun, caked, 
and works with great difficulty; notwithstanding which, not one farmer but says it 
will be of great use in many instances. It is lucky for me my 1 likes it, 


double, and 1 is inclined to use it on all occasions. 
Tnou As Wz$TPHALING. 


London, August 14. 
ve N I saw Mr. Shirley from Warvicksbire who gives a good account of 
your double plough; he sees no difference between the avg of four horses 1 in the : 


double and his own »single furrow plough, .. 
Jams M*Dovuc ALL. 


* The same observation has been made by the ploughmen of J. Fisher, Esq. and the Rev. George 
Trevelyan, near Taunton, as well as confirmed by the decided testimony of their masters. 
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«.* BY application to the Board of Agriculture these ploughs may be obtained ; and 


when set true in every part, they will carry a furrow of great depth with little assistance 


from the ploughman. 


1 1 
We Prices are as follow : 
Country prices. — Swing Plough, with wooden mould- board, . 4 10 
wee cn, ditto, — — — 5 16 
London ditto. —Swing Plough, with iron board-sidess — — 6 6 
Wheel ditto, ditto, — — — 8 8 


4 


The above prices for immediate payment: if on credit, 10 per cent. more. 
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XXII. 
Account of Mr. Ducxtr's Hond-Hoe. 


H. xp-gofIxc is an operation of so much consequence to drilled crops, and is, in 
some situations, so expensive, that Mr. Mark Ducket, jun. invented one for doing 
more work, and at a less expence than the common ones. 
The annexed Plate represents it in all its variations. - 
A. is a treble hoe for hoeing three rows at a time; the person that holds it advancing 
in the usual manner. It weighs 74 pounds,“ being heavy enough to give ease to its 
entrance into the earth of light soils, and not beyond the * of a woman to use that 
has been accustomed to field work. 
With these hoes a fine tilth is struck i into drills for receiving any sort of seeds, wi : 
far more expedition than the common method of striking with the corner of a com- 
mon hoe, along a packthread ; for by opening one drill correctly by the eye, looking 
at stakes set up for a mark, all the rest are made with great truth. Ry 
B. is also a treble hoe, but the shares set for drawing, the person holding i it going 
backwards, and in order to give a due pressure, without fatiguing the wrist in bearing 
on it, the inventor has ingeniously added the power of a rope, which going round the 
person's body, draus also from that pot in the handle where the pressure would be 
given with the hand. | 
C. represents the hoes as used for making trenches in gardens for receiving the ma- 
nure for planting potatoes; these trenches, of any proper breadth and depth, are made 
very expeditiously by striking in a line, drawing up the moulds in a half ridge, and then 


The weight of Mr. Ducket's hand-hoe, with the three hart-hoes - J 1b. 9 oz. 
Weight of ditto, with the two 12 inch hoes, is, 3 ( 
Weight of ditto, with the three straight 6 inch hoes „ „ 
Weight of the handle without any hoes = - cis 3 


The price of the hand- hoe complete L. 1 10. 
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turning and going back finishes the ridge, so effective that a woman has, in a very fine 


tilth, trenched shallow for early potatoes an acre in a day. 

D. shews the two outward hoes, with a space left in the middle to hoe on each side a 
drill of any plant with safety and expedition. 

Mr. Ducket worked all these tools before me; also wrought with them myself, and 


found them very handy, and such as I conceive can want only to be known 1 in order | 


generally to be adopted in gardens, nurseries, and light soils. 


William Napton, servant to Lord Somerville, was at Mr. Ducket's the middle of 
June 1799, by his Lordship's order, to make himself a master of using Mr. Ducket's. 
newly invented hand hoes. He hoed a land of barley, containing the gth part of an 
acre, drilled at g inches, in 36 minutes, but could not work in that proportion; he is 
clearly convinced that he could hold it, at the rate of two acres a day for any time: 


used the treble horse shoe hoes; he found no difficulty in the use of this tool, going. 
backwards, but it takes double the time to go forwards, which it does to do the work. 
backwards. He made, in Mr. Ducket's opinion, very good work with it, in barley, 
oats, and wheat. He also trenched some land up in ridges with the two long and one 


short hoe fixed, and found the tool so effective and handy for this work, that he thinks 


he could do twice as much work with it in trenching, as a spade could do in the same 
time. Likewise he made trenches for potatoe planting, for which purpose, as well as 
any others in light land, he found it a most handy and useful implement. He tried it 
upon every sort of soil on Mr. Ducket's farm, and the land he did in 36 minutes was 


the worst for hoeing he saw on the farm. He found the application of a strap around 


the waist, to press as above described, to be highly e as it eases the labour. 
very materially, 
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XXIII. 


Leiter from Joux TaLRor DiLton, Esg. M. R. I. A. Cake Secretary to the 


Board, to the Rt. Hon. Lonp SouzRvIILE, President of the Board of Agriculture, 
resþecting the Fleeces of the Spanish Merino Sheep. 


My Lox, 


As your Lordship has done me the honour, with some other noble Lords and Gen- 


tlemen, to glance an eye over my Travels through Spain in order to ascertain the 


Natural History and Pbysical Geography of that Kingdom, which after my return 


from Madrid in 1778, J published in London in 1780, I beg leave to mention, that 


there is in that volume an error of press, and an omission of some consequence, with 5 
respect to the weight of the fleece of the famous Merino sheep, and I now take the 
liberty to specify the same, with your Lordship's kind permission and indulgence, and 


should be happy if my correction may have the good fortune to find its way through | 
the annual communications of the Board, to such persons in general who may be Pos- 


sessed of the book of Travels above-mentioned. 

The case stands thus: 

Page 30. For the fleeces of these rams will weigh 25 Ih. 

It should be, For the fleeces of three of these rams will weigh an arroba, or about 
25 Ib. moreover, there must be four wethers, or five ewes, to equal that weight. 
All the Spanish writers, my Lord, since the beginning of this century, seem to agree 


that the number of the fine Merino sheep, amounts at present to between 5 and 6 


millions, notwithstanding they had previously dwindled under Philip III. and IV. 
and the distracted reign of Charles II. their last Austrian monarch, and the well known 


succession war that ensued at his demise, which terminated by placing Philip of 
Bourbon on the Spanish throne. 


Letter from Fobn Talbot Dillon, Esq. &c. 427 


With respect to the wools of Spain in former days, and our clothing trade, and rela- 
tive connection with that kingdom in the 14th century, I gave a statement thereof a 
few years ago, in my History of the Life of Peter, sirnamed the Cruel, King of Castile. 


With every apology for this interruption, permit me, my Lord, to have the honour 
of subscribing myself with the most profound 1espect, 


My Lord, 
Board of Agriculture, Your Lordship's 
Sackville-street, | | | 
June 22, 1799. Most obedient, 
And most humble servant, 

3 | oy Joun Taizor DiLLoN. 

Rt. Hon. LoRD Somrrvitts, Som ws 
President of the Board of eue, 

Sc. Ge. as 


Letter from Sir Joux CALL, Bart. M. P. to the President of the Board of Agricul- 
ture, on the Smul in Wheat, Bliglis, and the Manner in which Plants are 


nourtshed. | 


Old Burlington-street, 

April 29, 1799. 
Hav: NG often reflected upon the nature of smut in wheat, and considered the vari- 
ous propositions and suggestions which had been made from time to time, for cleansing 
the grain, so as to prevent its affecting the flour; as also to prevent the smut from 
being propagated in the seed wheat so affected, I was led to deliberate in my own n 
mind whether the smut was a disorder, or disease, inherent in the seed, or an adven- 
titious effect from the atmosphere; or some animalcula deposited i in the ears of corn, 
during their growth. In reasoning on this subject, it occurred to me, that if the dis- 
order, or disease, called the smut, was inherent in, or latent in the seed grain, and 
that all such grain, when sown, would produce only ears full of smut; then, unless the 
disorder could be cured by some previous application, there would be a risk of having 
all the crops rendered abortive, where a remedy was not applied; or if, as some per- 
sons had supposed, that the nature of the soil had contributed to produce the smut in 
wheat, then such soil, unless it could be corrected, would become unfit for, or dan- 
gerous to tillage. To satisfy myself at least how far the smut was a disorder liable to 
be propagated by seed grain taken out of smutty ears, or other grain mixed up with, 
and rubbed in smut, I resolved to make the following experiment. 

In the year 1797, when my men were threshing out my wheat, I desired them, as 
well as some of my neighbours, to save all the ears they met with which were affected 
with the smut: having collected all I could get, previous to the beginning of October, 
I found some ears wholly decayed, some with one, two, or more grains, apparently 
perfect, all which I caused to be rubbed out with the hand in a bag of paper, smut 
and all together ; and after mixing and rubbing the grain in the smut, all I could get 


* 


Mx LoRp, 


On the Smut in Wheat, Bligbis, &c. 429 


perfect, out of smutty ears amounted to 72 grains, which were carefully dibbled in, and 
marked in a ridge amongst other wheat, in a field then under tillage. Their growth 
from the first was similar to the rest of the field. The certificate which J deliver here- 
with, and the specimens of about 60 ears, gathered from the produce of the 72 grains, 
among which are contained every ear that appeared discoloured, or was thought by the 
examiners to be tending to smut, will serve to corroborate my opinion; which, as I 
observed before, is, that certain animalcula are deposited in the husks which cover 
each grain, about the time the wheat is in blossom, which are fed and brought to per- 
tection by devouring the juice, or milky substance which rises at the root,“ and that 
if not intercepted, would form a complete grain. Instead of which, as in many other 
cases of vegetation, the vegetable life, as I may $0 call it, is destroyed; and as a far- 
ther proof, that this is the case, and that the effect is not by the juices issuing from the 
earth, or rising through the tubes of the stalk, I need notice no other effect, than, that 
some grains perish and become smutty, while others flourish and become perfect in 
the same ear of corn; whereas, was the disease, which is supposed to occasion the smut, 
radical in the original grain of seed wheat, or infectious from the juice arising through 
the pores and tube of the stalk, all the grains in each ear would be affected, or those 
more particularly at the lower part; whereas the grains decayed are oſten found inter- 
mixed with others quite perfect, and dispersed throughout the ear. I therefore trust, 


that the prejudice conceived, that the smut in wheat is an inherent disorder, will be re- 


linquished ; or that another idea, that one kind of ground is more likely to produce 


smut than another, will be abandoned. I do not deny that a considerable degree of 


smutty wheat threshed out, and the smut of it mixed with other pure grain, will injure 
and prejudice the white casting of the flour, and that it may be necessary to wash and 

cleanse such wheat, previous to its being ground, where the smut evidently prevails; 
but I think my opinion of the origin of such smut is much strengthened by its prevail- 
ing more in one year than in another, and that it seldom happens the same complaint is 
made by farmers in two succeeding years, notwithstanding there is no precaution taken, 
or remedy applied to the seedgrain to prevent it; and with regard to my own experience 
during 29 years, I have neither mixed up my seed wheat with lime, nor steeped it in 
brine, nor washed it in any other liquid to prevent the growth of smut: nor do I believe 
any of wy neighbours have made use of any such precautions. 


* The root here meant, is the root of each grain in the husk. 
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430 on the Smut in Wheat, Blights, and the 


Analogous to this idea which I have just endeavoured to explain, I am tempted from 
observation to hazard another respecting the blossoms, and setting of young fruit, on fruit 
trees, but more particularly that of apple trees, in which a failure of fruit happens one, 
two, or three years together, and which is so detrimental to the produce of the orchards 
in Devon and Cornwall, that in the parish of Stoke Climsland, where I reside, there 
have not been made, during the last three years, 500 hogsheads of cyder, whereas in 


a good bearing year there are usually made from 1500 to 2000 hogsheads. This de- 


fect is generally ascribed to frosty mornings, cold winds, and blights, particularly to the 
latter; and I am apt to believe that it is in, and from the latter, where the mischief arises, 


not from any simple effect of the atmosphere, but from the animalcula with which it is 


replete in such fogs, and which are deposited in the blossom, as in a nidus, and there 


brought to perfection by feeding on, and destroying the vegetable life by which they were 


originally nourished. Henee it is, hat bunches of young fruit, set, and grown as big as 
hazle nuts, fall off from the branches of the tree at the stem, which seem to be eaten off, 


and deprived of the reception or conveyance of all nourishment, and often crumpled 


up by a kind of web and dry leaves. To prevent the supposed effect of blight, cold 
wind, and hoar frost, on wall-fruit, a net is often hung up before them, stuck full of 


dry fern, or other branches, to shelter the trees, without obstructing the air; and others 
stick in among the fruit trees, branches of firs, to cover and protect the blossoms, both 
which modes probably have some good effect, by intercepting and preventing the ani- 


malcula from taking post in the blossoms, or attaching themselves to the root of the 
young fruit. It is now three years that I have repeated the experiment of dibbling in, 


and sowing some of the best seed wheat, and some of the most shrivelled grains, or 


tail part of the same wheat, after winnowing; and from the result of the experiments, 
I am satisfied that a gallon of shrivelled grains of wheat, retaining the power of vege- 
tation, will produce a return of as good wheat in quality, and probably more in quan- 
tity, than a gallon of the finest grain of the same sort that can be separated by winnow- 
ing, or any other selection. The only advantage that I am disposed to grant, to fair, 


clean, and well screened seed wheat, is, that it will be more free from cockle, or any other 
extraneous sced, than the tail winnowings, or shrivelled seed, is likely to be; but on the 


other hand, a gallon of che shrivelled seed will eontain three grains to two of the other, 


and probably will not be so much an object to be devoured by insects, birds, and 


vermin, as the more plump and full grains are; hence if my hypothesis is well found- 


Manner in which Plants are nourisbed. 431 


ed, the advantage in favour of produce at the harvest will be in the shrivelled grains. 
A certificate to this effect will be found in the annexed paper. 

The conclusion which I am disposed to draw from these experiments goes much be- 
yond the advantage of converting the best kind of wheat, or other grain, to flour, and 
making use of an inferior sort for seed. I have been led to consider and revolve in my 
mind how far, and in what manner, any kind of manure contributes to the production 

of the crop: that it does so in the most essential manner, I do not entertain a doubt; 
but I differ from those who think that any kind of manure mixed with the earth, rises 
up through the roots, and forms any considerable part of the plant, fruit, or grain 
whatsoever: it may contribute to break the tenacity of the soil, to render it warm, 
open, and easy of perforation, so that the tender fibres, and roots of any plant may 
find an easy passage and genial protection therein; but I conceive that all the nou- 
rishment and juices necessary for the growth of the plants, and formation of their fruits 
and seeds, is derived from the atmosphere, that it enters and descends by the buds 
and heart of all vegetables, and that the earth is only a protecting matrix to retain and 
support all vegetable matter in a position to receive its nourishment. It is in forming, 
| collecting, or attracting this nourishment, that manures are of such importance to all 
kinds of vegetation, either by attracting and fixing the circulating atmosphere, to hover 
over the earth where they are, so that the plants may imbibe what is proper for them; 
or by causing such a fermentation, or secretion in the earth, that by the attraction of 
heat it should throw up such a species of food and nourishment as is most congenial 
to that kind of vegetation for which the earth is cultivated. N 
I will not pretend to enter into a nice discussion of the cause and powerful effects 
of vegetation, or attempt to controvert any opinions which have been long held on 
the subject; all I desire is, that the ideas I have thrown out may be favourably con- 
sidered, or the experiments fairly repeated, and that I may be allowed to think that a 
large turnip, weighing 5 or 6 pounds, with a very strong and large top, held only to the 
earth by a small tap root, and a few little fibres; or that a cabbage weighing 20 or 30 
pounds, standing high on a small stalk, were not wholly formed and grew to that 
size by moisture or substance rising through their roots out of the earth. 
I am, 
My Lord, 
ERP. . we 
Most obedient servant, 
Jon Carr. 
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432 | On the Smut in W beat, Bligbts, Se. 


W x whose names are hereunto subscribed, having been requested by Sir John Call, 
Bart. of Whiteford in the parish of Stoke Climsland, in the county of Cornwall, to 
view and examine a field of wheat just then fit for reaping, and to take particular no- 
tice if we saw any difference in the appearance of some part, from others, do declare, 
that in a ridge marked No. 2. (where 72 grains of smutty wheat, after being rubbed 
out in a bag, and mixed up with the smut, and in that state had been dibbled in), we 
only found 2 ears, out of about goo, which grew out of the stocks from the smutty seed, 
that had apparently smutty grains in them, and we found many similar ears in other 
ridges of the field, so that it did not appear that the smut had been particular in that 
part. | wh 5 

That having examined a ridge, No. 5, s0wn with shrivelled wheat, the crop appeared 


as productive as any part of the field that was sown with the best seed wheat. 


Cos s. RAD CLI TE, Rector. 
August 2, 1798. Joux Bu pe, Farmer. 
Joan NorrTIE, Farmer. | 


\ 
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XXV. 


LEDOCER Account of Tus Farm of M. WILLIAM DANN, of GIILINcHAu, 
* KEN T, for 1797, witb REMARERs. 


This very ingenious and accurate FARMER baving mentioned to some Members of 
the Board of Agriculture bis Method of keeping a Field Account of his Farm, 
which appeared interesting, be was requested to attend the Board; which be not 
only complied with, but permitted the following Eztract, for One Year, to be 
made from bis Ledger. It is bere inserted as a Specimen of a Method of keeping 
Accounts. | : 


N. B. I suppose the straw and chaff to be equal to the expence of harvesting, 
1 fthrashing, carrying to and from barn, and attending markets. 
1 suppose the afterpasture, called Rouens, sufficient to pay for mowing, 
making and carrying SRINIOINE, &c. and therefore shall male no 
charge or them. he. 


Sas No. I. 22 Acres. 
4. : B 
ob 208. taxes and fences, * | Aug. 29. By 55 qrs. 3 3 of whett, | 
- 26 19 © Sn” „ 
Oct. Ploughing 17 acres, at 118. 9 7 .0 — — 
Broa Nun l. „ | 
24. 6qrs. 5+ bush. wheat, 66. 20 13 
Putting in and harrowing. e . 
38. per acre = 10-6 | 5 | 
Mar. 7. 6 bush. 7 * clover Seed, at] | 
245. 8 5 0:4 | | 
Putting in vith machine, SOW- | | 
ing, harrowing, and rolling | 3 6 ©o| 
June, Weeding *  ,T13 © 
74 2 3 
Gain mY 3 3 48 | 
f 'Ires 5 © | is 5:6 
; | I ee 
Foil in 3 K 
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Ledger Account for 1797. 


No. II. 18 Acres 2 Roods. 


No. III. 4 Acres 3 Roods. 


| E | 415 „ . 
Rent, 20s. taxes and fences, 48. d.] 22 13 3 || By 131 qrs. 4 bush. oats, at 21s. = 138 1 6 
Nov. Ploughing, at 12s. - - 11 2 0 | 1 5 ; 
Mar. Putting in oats, harrowing, and 6. 
rolling - - - 4 3 3 
12 qrs. 3 bush. oats, at 21s. - | 13 0 0 
Scarifying and weeding <- | 2 15 6 [ 
| $3 14 2 
Gain „„ > By | 
6 |] 


Rent, taxes, and fences, 24s. 6d, - 


3 


d. 


15 15 Rent 


is ä 


Rent, taxes, and fences, 40s, = 
Tithe and weeding —<- = 6 


"Dan... > 


4. s. d. 
3 10 © 
17 8 


No. 


| No. IV. 1 Acre 3 Roods. 


By fruit 


Pasture 


V. «5 Acres 3 Roods. 


d. 
6 o Oo 
310 0 


» CIT — 


Rent, 20s. taxes and fences, 48. 6d. 
Tithe and wecding * 1 


Gain 88 8 


| By pasture = 
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Ledger Account for 4797. 435 


No. VI. 11 Acres. 


oo oe | = e RN 
5 „ | 5 
Rent, 20s. taxes and fences, 4s. 6d. - | 13 9 6 || By 14 loads of ſodder on a part - 29 8 © 
Rolling clover, weeding, and tithe 3 11 6 || By 24 acres, mown twice for horses | 15 o 0 
Half the expence of thrashing clover | By 42 bush. clover seed, 21s. - 4 14 6 | 
Seed, and the whole of mowing = 210 08: | AND 40 
Ne 3 | ; 1 
| 19 19 © 1 
Gain - 2 4 x 6 i 
. | Eh 49 2: 6 | X 2 6 [ 
Clover seed, and putting in last year, | : - 195 | =, 8 | 
| ©: 11 188. 3d. | 4 
No. VII. 11 Acres 2 Roods. 1 
g FͤRF Wu rt, e 1 
EE» © LO e 1 
Rent, 16s. taxes and fences, 2. 11 10 © || By pasture, at 508. - - 38.16. ©: 1 
Weeding and tithe - — 3-00 1 | OS bl | 
| | . 1 bi A 
13 10 © N A 
Gain — "> Wy F | | bs. 
. | e | 28 0 | 
Clover seed, and putting in last year, | — — 
4.14 28. 5 ; 
No. VIII. 4 Acres 1 Rood. 
+ 6: DN : £8: 4. 
Rent, 20s. taxes and fences, 5s. | 5 6 3 || By-4 qrs. 3 bush. wheat, 55s. - 6 10 6 
Nov. Ploughing 1 clover-lay, at 14s.| 1 1 © || By 1050 bush. potatoes, at is. 52 10 0 ; 
Putting in and harrowing - {| 0 129 Eh T 2 } 
31 bush. wheat 7s. 6d. «14 + 1 * 
Feb. Ploughing lucerne, at 16566. 2 8 © | vo 
Mar. Planted 35 sacks potatoes, holes 3 A ODOT 7 
made with iron pitch on the 350 bush. per * 1 cost 6d. 
sod every other furrow - | 4 19 © OT... 
Planting, 10s. an acre, and har- | | 
rowing as Tempe 2 A 12 | 
June. Hoeing and weeding, 58. 6d. 0 27 6 : | 
Horse-hoeing and earthing | | | 
wie, 28. =. — o 120 
ERolling and weeding wheat - o 6 © | 
Oct. Digging 350sacks potatoes, at5d.| 7 5 10 | 
Loading carts, carrying =. 898 95 
Sacks, and bailiffs* attendance 1 10 © | 
_ Tithe potatoes — 110 0 L 
4 | 30 0 0 | 1 
SGain - 29 0 6 | 
a | 59 O 6 | 59 6&5 
3K 2 


436 Ledger Account for 1797. 
No. IX. 19 Acres 1 Rood. 
w 3 2 4 £8 . 
Rent, 16s. taxes and fences, 4s. | 19 10 © By 19 qrs. 1 bush. wheat, 556. „ 
Sept. Putting in wheat on pea-stubble, | Ey 3333 bush. potatoes, at 15s. - 166 13 © 
without ploughing, 9 acres $-09- 0 — 
20 bush. wheat, 7s. GG. | 7 10 © | 
Folding 1 acre - .- + 4-0-0 RY 
Mar. Hand-hoeing 116 © 999.999 2 acre, prime cost 
27 bush. sainfoin-seed, 45. 64; 5 9 © 7 per bush. 
Putting in with machine, har- 
rowing, and rolling - Jo 18 o 
10 acres potatoes, 174 loads 
dung, 2s. 5d. - - 21 15 © 
95 sacks, 3s. 6d. and cutting 16 12 6 
Ploughing, planting, RECON. | | 
and rolling 819 8 
June. Hand-hoeing and weeding, 3. 1:3 10 0 
Horse-hoeing thrice, 6s. = 23 0 Þ - 
Oct. Digging 1111 sacks, at 5d. 23 2 174 
Loading, carrying 3 
Sacks and bailiff - - 5 0 0 
Tithe potatoes - F: 0:0 
129 14 O 
Gain : - 89 10 6 - 
219 4 6 219 4 6 
No. X. 1g Acres. 
E 'þ 
| ; TED 285 4. S. d. = I. S. d. 
Rent, 16s. taxes and fences, 4s. | 13 0 © || Oct. By 4227 bush. at 1s. | [211 7 © 
Apr. Potatoes, 252 loads good dung, | : 1 Ph Toes 
Bb © - - 37 16 0 j | 
151 8 seed, and eme 413 | Per acre 325 | 
s. 6d 126 WES | 
N and tillage, &. {13 18 6 Prime cost near 8d. | 
Hoeing and weeding, 6s. 6d. 4 4 6 Xt | 
June. Horse-hoeing thrice, 2s. - 3 18 0 
Oct. Digging 1409 sacks, 4d. and 54. 24 16 10 
Loading and carrying - 1 19 8 | 
Sacks, and bailiff's attendance | 6 10 0 | 
Tithe Ni - | 6 10 © | 
en 137 2 1 
Gain . — ' 
[211 - & "7 1 
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No, XI. 6 Acres, 1 Rood, go Percbes. 


437 


Rent, 16s. taxes and fences, 45. - 
Tithe, —_— and * sainfoin 


By 8 loads fodder, at 428. 


Gain i 


aA] cok 


o 


Seed the year before, &c. C. 7 158. 


No. XII. 84 Acres. 


16 16 © 


Rent, 148. taxes and fences, 3s. 


Jan. Ploughing, 148. harrowing, 28. 


6d. and putting in pease with! 


drills, 1s. - - 2 
41 bush. grey pease, * — 
Rollin 
Hand . once, horse-hocing 

twice = 


| Sept. Ploughing, harrowing, and on- 


ing o — — 
16 bush. tares, . 


088 - 


By 15 qrs, 3 bush. pease, 328. 


. 
24 12 0 


80 Rent, 145. taxes and fences, 36. Yd 


. — — 
Jan. Ploughing 3 5 
Feb. 5 qrs. Mazagan beans, 245. - 
Tillage, putting in 


Hand- hoeing once, horse-hoeing | 


thrice - 
July. Turnip weep sowing and weed- 
ing 


0000 A 


0 


Feed on turnips e e 


Loss - 


O 


Q | 


By 19 qrsz 6 bush. beans, 22% Ä 


1 


© 
— 
N 

cho 140 0 


cr r eee 
2 * 


1 


2 


. 
" > — 8 - ”" — — 1 - * 1 g * 2 ——_— "Oe — — _ _— * IT * — * _ „* = - * _ * * 9 
8 N 8 PIES ITE CO RE may 29 ——— CI 222 E > 2 W — — — , — — n — 8 3 25 Sn = 1 —— — r 3 3 4 
—— EAP ˙ ˙XQOÄ ]⁵ UM Pm)... re a ng wee, TT”. F — J 7 9 1, Vp * Pl — 9 ID . - 5 De + * me ** . N a — a 5 - 4 -n - 
— 2 * —— — — —— — mn 5 3 _ — 1 — n. — hr net _— ” 4 > —_— wo Pn — 4 Amy He ore 7 ve Ho <tr „ e — — 
0 2 uf * 4 TEM * b 9 k . 22 * — _ n _—_ ——ů—— — — 2 TIMES OS I 8 n — _ — 
22 ORs we _ . — > Af eh EL Hes — — == 
> r 3 =_ — r 3 — — rn Sat” ans, TE 7 Logon _— ky — 0 2 
8 8. - wn NF] por boy eG 1 * 


: = 


£ 8 1 & 8 1 4 * 1 _ 7 - * — . —— 3 * * 
— "us - 7 * . * 2 — — 
e pk N 2 PR "> RY 8 þ 2 __ 25 9 7 — — — 

+ i — . 2 _ = 3 T "bb... b- FF. vx » 5 3 = 3 — n - . — 7 1 ' = q * "nc. 4 
* bs 3 r n . — wen T5 5a 2 8 1 > 3 8 — 2 r es 1 * * 8 "RIS hs — 2 — 22 0 E Wc 8 — 
Gn . 2 — — * — 7 4 er 1 — 2 1 - Fox LY ” a : _— _ x Ke — b * 4 L e < CE * - 29 . * 

8 8 = : 2 A — 1 4 bog, ny.” Fe * . Z 0 8 ts \ * - "mo 22 — = — . af — > 1 wy — * - = — — 5 2 - 
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No. XIV. 


124 Acres. 


Rent, 168. taxes and fences, 4s. 


Oct. Ploughing bean land at 11s. - 


284 bush. wheat, 7s. Gd. 
Putting i in and harrowing = 
Mar. 3 bush. clover-seed, 248. - 


Drilling, harrowing, . Ec. 


Weedin 8 - 


Gain 


* 


OO O OO & 


22 


O 


— 


* 


No. XV. 11 Acres 3 Roods. 


Rent, 20s, taxes and fences, 55. 
2 loads dung - 5 
Rolling and weeding = 


Gain 


Clover- seed, ad putting in last) year, 


511 88. 3d. 


— 


No. XVI. 7 Acres. 


— 


By Sheep pasture, 9 acres, 16 > 
3 loads hay, 426. - 
1 acre sold 2 


297 bush. seed, at 40s. but Aae by 


thrashing, and all mowing, 


Od wage 


and 4. 3 tithe - {| 


Rent, 20s. tax * fences, 45. 
27 loads dun 105 28. 0d: ©» 8 0 
4 bush. rubbish, clover, and rib- 
Rolling, tithe, and weeding e 
15 loads chalk rubbich = - 


GRO ah 


O 


By pasture, 35s. 
r 


4 


No. XVII. 7 Acres. 1 

l 4. S. d. a 2 S. d. 1 

Rent, 208. tax and fences, 45. Gd. | 8 11 6 |} By lucerne, mown thrice - 17 10 © ii 
Rolling, tithe, and weeding 8 2 3 © || Pasture, 2 acres the year - 4 0 1 
| After- pasture, 48. — 0 {a 

| | 10 14 6 — — if 
Gan i 19 8 | 4 

| (en 1 

22 14 © | 22 14 © 1 

4 ; WE 

1 oh 

A 

oo 

No. XVIII. 44 Acres. Y 

| 7 

; SD : 9725 I 
„ . 1 


3. 
N 
5 
3 vt. han ** 
2 


By 17 qrs. 4 bush. beans, als 8 


Jan. Ploughing, 12s. + Turnips 4 * 


19 bush. long-pod beans, 35. — 

Mar. Dropping, harrowing, rolling 
Hand-hoeing once, ITE 
thrice = - $3 © 
Turnip-zeed, sowing, and weed - 8 3 
— 4 OT mk» 


dd 
+ 
O 


1 &c. 248. 6d, = - 5 10 
2 
2 
I 


— 
+ 
O O08 2. 


Gain. - - Sax 12 : 


GC 
— 


9 1 6 


— 


© 2 
PA. 


8 —äẽ ———ñꝗ[＋bSſ erer n 


— oo rent en) 


1 
be 


. 
2 * W082 


Uo d 8 £ 
2 n 


No. XIX. 5 Acres. 


1 8 2 1 n n 
2 B anc pr dy wane os" mte nts. apathy 2s 1 ng egg RE 9 — 
at tat vi gr"; Dos PEI Ns 3 — . . 8 r ” . * 009-r9 
gm - = * LOW tat 8 wy ns ab A OY 8 on” Tl — * 
* n N * . 2 
1 RISE AAS IIS. ; 3 
8 88 : 


Jan. Ploughing, at 138. 8 
Mar. 2 qrs. 4 bush. beans, 242. 
Putting in, harrowing, and roll 


d. | 

6 || By 22 rs. beans, bs 27 10 © 
© || By turnips - - - o 12 6 
© 


1 4. 
Rent, taxes, and fences, 24s. 6d. 6 
2 

3 


„ 5 - 175 | 
Hand-hoeing once, —— = | 
thrice = - a: 9,44 


, 12 sow ing, and weed · IP 
— = | - O 1.2 O 


| NG, 28 2 6 
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No. XX. 6 Acres. 


Rent, taxes, and fences, 24s. 6d. 

Jan. Ploughing, 128. - 
68 loads dung, 2s. Gd. | 

Apr. Potatoes, 67 loads ong W 
28. 6d, = 

55 sacks seed, and cutting, 38. 6d. 
Do. * ploughing, * 


By 2625 bush. at 18. 


Per acre 437 bush. 
prime cost 6d. 


June. Hind-hoelng and weeding, 9. 
Horse-hoeing thrice, 6s. 8 
Nov. Digging 875 sacks, at „ 
Loading, carrying — 
Sacks and bailiff 
Tithe - - 


oO O O O OO OOo Oo 


— 


O 


1 Acres 1 Rood. 


Rent, &c. 245. 64. = | 8 17 6 || By 25 qrs, 6 bush. wheat, 55s. 
Nov. Ploughing, at 12s. 4-4-7 | 
2 rs. 22 bush. wheat, 64s. - 
Putting! in and harrowing, 45. 
Rolling, . -hoeing, and weed- 


| ing - 


Gain 


10 Acres 3 Roods. 


Rent, &c. 24s. 64. — 3 | | By pasture, at 5 58. 
Rolling 7s. and 3 preceding years «7; 3 Gravel - 
Tithe and weeding = 22 


. — 5 pe 4 " N 9 E * * "ITT IC * „ ” wade " 1 3 n 1 1 
23 e ve 4 1 n D m1 e ene W A T "og aka, TOY - as l Joo — 
—_ n > la 5 n Ann 8 ONT 8 e R S 25 1 2 r MR 8 8 2 
4 * DER 5 WP PER It 1 4 9 rern * 6 e in Io Gy. nee r CIS r 1 n Fe OY Tr" —— T 2 m— 5 » a 4 
2 Ag W FR n Fe ar bers R I NIE PSY err N £ 5 
8 3 „ K . ] . ] . SRC - FE OY . . i a T , 4 Fr 
Bo py - n "AE. r <P r © * Y ö : 
EEE Lees 3 
— . TE PEY VI : ts 


RI pa 
2 8 * 


* 


Gain 


* * 3 EY 
7 3 W 


— — 


* — EET Ls 
- a 4E +, 4 2 - a 
2 ˙Ü15ĩV TT Le Cs 


— — Ä 


— —_—_ 
——_— 
_—y _ 


— —ů— — 295 
1 —— 6 por” Oe — — 2 
. + par th I Y 2 8 _ 
— — - — | . 
4 4 - $22 — e — * — ” 
ai 3 — — — — 2 * — 1 2 — 2 
EY . N * x 6 ” — 5 2 — —— — 
n 8 - — r * I — — — A 
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No. XXIII. 8 Acres 3 Roods. 


G ain 2 - - — » 4 


- — 
. 


— —ů —— — ee rw rages — wa SHor pes 
——— — — — & 


— 
r 
CEE — —— — 
e — ned 


— — — 
— 


— — 
I 2 N 
E ˙ ——— 


No. XXV. 22 Acres 2 Roods. 


1 
1 
ii 
| 
; 
Ti 


Rent, &c. 20s. 6d. - - 4 By 15 qrs, 6 bush. wheat, 55s. » | 43 © 3 
Nov. Ploughing, at 12s. clover ley | 2 14. 
| 144 bush. wheat, at 7s. 6d. 5 
Putting in and harrowing, 37. 0 
Rolling and weeding ©) 

I 


Sept. Broadsharin vg and harrowin g part 


00 
o GOO OO W 


q | 85 33 d. 1 | | | 4. &. d. | 
3 Rent, &c. 20s. 3 22 10 © || By 66 qrs. wheat, 55s. „ JIPL 10-- © 9 
E Oct. Ploughing, at 12s. clover - | 13 10 © | 5 
1 Nov. 6 qrs. r bush. wheat, 66. | 18 7 6 fa 
| Putting in and harrowing, 3s. 4. 7 | i 
3 Folding, 4 acres - * | if 
3 _ Rolling and weeding - | 4 10 © 1 
3 Sept. Broadsharing and harrowing a a 4 j 
3 Gain” » - [114 9 0. ES ij 
3 | | ' ON nun ti 
3 181 19 0 181 10 © 0 
4 | — mw i 
4 No. XXVI. 4X Acres. 


— 
na 
VI 


Gain | - * 28 2 


43 6 


J VOL. II. | 31. 
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No. XXVII. 7 Acres. 


— 


* „2 4 — 
„„ 


7 15 S. dl. ES | | 4. 3 
Rent, &c. 208. — — 7 © o || By 24 qrs. 5 bush. barley, 3os. = {| 36 18 9 
Dec. Ploughing potatoe land 3 10 0 | | | | 
Feb. 19 bush. barley, 3s. GW. 1 0 | 1 
Putting in, harrowing, and roll- | 
„% ᷑ “ M M !M! M M M!!M! ! M! M! M!M!M M 2 6. 
Apr. Horse-hoeing - - 0... 7 © | 
zolb. lucerne on 2 acres 5.4. 4-0-0 
Sowing and hoeing by hand - o 16 o 1 
Sept. Broadsharing, harrowing, and“ | | 
burning weeds „ 3 1 8 b 
20 3 6 
Gain - 26-44 — 4 
36 18 9 |} 7 36 18 9 
TERED” 


No. XX VIII. gi Acres. 


— — 


—— ä — 4 1 — —— 


4.5 8 5 
Rent, &c. 20s. - - .- {1 9. 5 o | By 25 qrs. 4 bush. pease, 3. 40 16 © 
Dec, Ploughing, sowing, and harrow- | 5: 1 
| ing | — — — 7 ie 6 K 
| 7 bush. grey pease, 4s. - 1 9 O 1 
May, Rolling i . 85 , 
Weeding = FCC : 
Aug. Ploughing, harrowing, and roll- | 
— DM - - „„ . 
44 gal. turnips, and sowing =- Ea 424 
Ilb. cabbage, and sowing - | 0.3 48 1 
Nov. Pricking out plants „ i | 
| : 33 17 6 4 | 
Gain OL 4 18 6 
40 16 © .40 16 © 
— — — 
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No. XXIX. 214 Acres. 


Rent, &c. 20s. 
Mar. Ploughing, 10s. 8 qrs. 2 bush. 
barley, 285. - - 


Putting in, harrowing, and roll-| 


ing — « - 
June. Rolling again for wire- worm 


o || By 120 qrs. 7 bush. barley, 30s. - 


Gain - 5 
After beans. 


99 O O 


Nd. XXX. 83 Acres. 


1 


= CET — An — — OT OP 9s gee — 8 22 rr A = 8 * I = N — 
5 - 23328 
— — — 2 - * _ : ” 8 - - 
— Tl en rr 6 = - ä — tae es 2 e 2 - 4 
\ x” 8 < 7 . 1 
2 A * * THe 


— . 


181 


* ” n "00 "TRE 
— IT eg. So, — —— — 
— — D 


Rent, &c. 20s. - - 
Ploughing,-12s. = 


Feb. 4 qrs. 2 bush. Mazagan ö beans, | 


245, - 


Putting in, harrowing, and roll | 


ing - 
Hand and borse hoe weeding, 
: turnip-seed, and sowing = 

opt: Ploughing, 8 - 


By 27 qrs. beans, 22s, =- = 
100 feed _. - £ 


| Gain A Fa 


| 


4 2 TY » a 


35 


* — 
« C 


— IRON” 
—— — —— 2 


— — — 
. Oy nn Oe EI Ions” 


* 0 8 D Ce 
_— 3 © 4 
e — 


4 pay .—_- 3 9 x 
r 
— — 1 Wo, ets — 


——— IHE 


Rent, &c. 20s. | - 
Rolling, tithe, and weeding = 


Gain « * 


By 5 loads cainſain, 428: 8 
: 4th year. 


FA 


10 10 


10 


— 2 2 — ” 
— — — 8 — * N 2 - 5 
— n 3 n OTOL — _rOIIIITWEST ITT 


— — — — — 
— — — ͤ — K 


. 


——.— 


E342 „1 pot a2" — — — — — — 
— S — wore hom 8 
n — 2 _ - — 
— — — - 


> * 
— 8 3 22 
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— 


— — 
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— 
a ns 


— n 


0 444 Ledger Account for 1797. 
No. XXXII. 9 Acres. 
» . d. | N ; * S. d. 
i Rent, &c. 20s, = „ 9 © © || By g loads sainfoin, at 42s. - 18 18 © 
j Rolling and tithe - V N | | 
, 10 17 6 | 
g 18 18 0 18 18 Oo 
No. XXXIII. 6 Acres. 
1 * — — % | | | — — — _— — — 
| E | EE 23 6 
| Rent, &c. 20s. - 2 6 © © || By 8 loads sainfoin, 42s. » 1 10-16. © 
N Rolling, and tithe - %%% 174 bush. potatoes, 18. - 1 14-0. 
| 14 ivads dung, 4+ sacks potatoes, and COOL — 
other expences, planting + acre 3 9g 6 
Hand and horse-hoeing, and weeding | o 6 6 
Digging 58 sacks, at 4d. - 0 19 4 i 
Other expences, and tithe - o 18 0 | 
-. 1182-18-10 | 
Gain 1 — On | 
25 10 0 125 10 0 
No. XXXIV. 3 Acres. 
[DN _ 1 — 8 2 . a — _ — — * — — 
| | Le * a. "= | | 2 FE. 8. d. 
Rent, &c. 20s. - - | 3 © © || By 5 loads sainfoin, 422. 10 10 0 
Tithe and rolling — . | 3 | 
| h | ———— . 
. 3 | 
%§ö;— N08 | 
| 10 10 | 10 10 0 
| IE N I 
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No. XXXV. 77 L Acres. 
44. 1. . d. 
Rent, &c. 20s, = 7 10 By turnips, at 42. 16 16 oo 
64 loads dung, and mould, 25. 6d, 8 o LOW ffs - 36 2 6 
June, Ploughing thrice, 125 - 14 6 — 
Harrowing, rolling, raking, burn- | 
ing, seed, and sowing - 5 12 
113 loads n, and mould, 28. 
5 
Spreading ditto, and ashes - oO 16 
wag: >. - 8 2 12 
52 18 52 18 6 
No. XXXVI. 285 Acres. 
. . 
Rent, &c. 208. - - By 98 qrs. 36 bush. oats, 185, - 88 11 © 
Aae ring. harrowing, roll- 13 qrs. 1 bush. beans, 228, - {| 14 8 6 
„ burning, and spreading 
2 es - „ 
Ploughing in winter, 122. 
Feb. Putting in 244 acres oats =» 
13 J rs: oats - - 
Putting in 4 acres beans -— 
2.qTrs. ns - - 
Keeping off crows, and rolling 
Hand and horse-hoeing, and | 
sowing turnips - : | 
Gl 
5 02 19 6 


—— —H—— _— 


— 
—. 


nnr 


N 8 — . 8 Ger oof _— E e 
— ———— —ę—ę— OPIRNIn6-- ar TEY — —— — 
— — —— — 
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No. XXVVII. 6 Acres. 


„ FF 
Rent, &c. 208. 2 6 © © || Feed on tares, self-sown, and turnips] 1 © o 
Ploughing and harrowing tare} If 7 cwt. of burnet-seed, 40s. = 14 © © 
„„ - 1 10 © || 723 bush. potatoes, 1s. = R874 6 
Rolling burnet es „„ 27 picked - 5 Mt 8 
Turnip-seed, and sowing 2 acres} 0 2 6 —— 
Apr. Potatoes, 54 loads dung, 2s. | 5 8 © f 
20 sacks, and cutting, 3s. 6d. | 3 10 0 1 
i planting, harrowing, 9 | 
and rolling - „ 
July. Hand- hoeing, 8s. weeding, 1s. | 0 18 o 
Horse-hoeing twice, at 2s, - o 8 0 
Mowing and thrashing burnet ©-19--0 
Tithe potatoes, and ditto - 1 17 6 
Nov. Digging 241 sacks potatoes, 4d. 4 0 4 
Loading and carrying 1 
Sacks, and bailiff = - 1 bY 
Picking after plough = 1 0:4 :0.} 
28 12 © | | 
Gain - 8 23 9 0 
—_ | 
32 1 8 „ 
— N — 
No. XXXVIII. 16 Acres. 
. * — — | | * 2 — 
| | 1 
Rent, &c. 20s. 5 - | — 75 15 © 
Rolling, weeding, and tithe — | { | 
| 
Gain - =P 3 
78 1 o 
No. XXXIX. 8 Acres. | 
2 5 „„ | 1 
Rent, &c. 24s. 6d. = — 9 16 © || By pasture - - 11616 0 
Fourteen trees planting - o 14 o Fruit old 5 
Tithe, and weeding - - 14 Ro | — 
| 8 11 14 © | | 
Gain - - 7 00 | { 
2 18 16 » 


Rent, &c. 20s, = 

Oct. Ploughing, 128. 
Putting in wheat sown 
8 bush. wheat 


Rolling and weeding 
Gain - 
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RECAPTTULATION. 
— ieee | * 2 — * 6—ͤ— am — 
Nos. Acres. Crop. Gain. Loss. 
5 | F. 4. d. 1. VS 
No. J. - | 22 | Wheat - 78 3 .:4 . 
II. 183 | Oats - |,” 84 7 6 
III. 441 Let - - 9 18 5 
i Y - 12 | Fruit and pasture 4.» 
F. | 5+ | Pasture - — 7:4 0 
VI. » - | 11 | Cloyet- += 29 3 8 
VII. 11+ | Ditto - - 5 
VIII. . I | Potatoes = . 29 0 6 
IX. 194 | Wheat and potatoes 89 10 6 
# 08 - | 13 | Potatoes - 74:.5-0 
XT. - | 6X | Sainfoin - 8 10 6 
XII. 84 Pease - - — — | 1311 6 
XITI. | 9 Beans — e — 1.4 10 © 
XIV. 122 Wheat 66 14 3 
FF. - | 114 | Clover - 49 2 9 
XVI. 335 - * — „ 
XVII. 7 Lucerne = — II 19 6 
XVIII. 42 Beans - 5 12 9 
IX. 5 | Ditto > . 11 8 
XX. -:1]--6--] Potatoes ©: =; 61 18 66 
XXI. . 7.4 Wheat = - 46 2 0 
XXII. 102 | Pasture = — Ig 16 3 
XXIII + Let — 3 4 © 
XXIV, - | 4 | Ditto - - 5 10 of. 
X XV. 222 Wheat - 114 9 © 
XXVI „ 44] Ditto: = - 28 2 6 
XXVII. 7 | Barley So 16 15 3 
XXVIII. 95 Pease - — 4 18 6 
XXIX » | 21+ | Barley - - 141 11 © 
XXX - 81 Beans — — 417 8 
XXXI 234] Sainfoin 0 NT Y :1 -of- 
XXXII 9 | Ditto - 5 00 6 
XXXIII. 6 [ Ditto, and potatoes | 12 11 2 
XAXXIV, 3 | 017 0 | 
XXXV - 7% | Turnips -= - — — 136 2 6 
XXXVI 28+ | Oats - - 14 14 © 
XXXVII. - 6 | Potatoes, and burnet 34 0 © 
XXXVTIIT. - 1 46-1 Swann os: 55 19 © 
XXIX. 8-1] Pagure oe Es 73:0 
Wt | i 34 Wheat — - 0.4 0 
380 „„ 
r= $7 9 6 
1007 15 Y 
— 


Chicory seed sold from 2 ac 


res of ground in 1793, 8 cwt. 2 qrs. J. 89 


125. 
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To examine whether the team expences are adequate. 


L. $. d. 
Expences, ploughing, &c. so far as they can be ascertained, amount in these accounts to 22111 9 
| 4)271 11 9 
As this includes labour, deduct 4 AO ST Stn - — t 
At C. 16 a horse . — = - - 16)203 13 10 
oo 12 horses 
But manuring not included, nor OR. Fo 
Londs of manure 174 | 
{308 - 3 ; 14 cart ones kept 
2 2 Bag | Pts Po 4 others 
. | 27 | | 4 cows, 
CI | f ic: | 
68 ä . 
67 | TO YE 4 : 
4 | 4:1 
64 7 
113 N 


796 suppose 6d. a load, it is £19 18s, or one horse and a quarter. 


Note by the Farmer. —The RO gain that I in the last 5 years may probably arise from the 
following causes: 


1. Substituting potatoes for turnips. 

2. No fallows. | 

Jo Very Sparing tillage, sometimes only 4 ploughings i in 4 years, 
4. The high price of corn. - 


5. Perhaps drilling may have had some effect. 
6. Discontinuing the my plantations. 


REMARKS. 


The ak which n this ledger most interesting is, its being a field account ; 
by entering to each field the expences and produce, the farmer is enabled by recurring 
| to his ledger, to satisfy himself of the comparative profit of different courses of crops; 
of manuring; of products locally beneficial ; of arable and pasture, and various other 
inquiries, which an attentive farmer must be desirous of ascertaining, and which can 
be done only by this method. It is difficult to effect where barns are not very nume 
_ rous, or the fields large: the method 1 in this.case has been to register every-laad of 


. * My farming horses, exclusive of the work on the farm, earn from C. 50 to C. 100 per annum, 
carting bricks, gravel, &c. 


1 4 3 


* 
—— ² A . > togs mt — 
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oy 


corn in the straw, and estimate the produce; when thrashed he can correct this esti- 
mate, having the total produce of each sort of grain ascertained, by apportioning it in 
a division amongst the fields according to the loads in the straw. 
This gentleman supposes that the chaff and straw of his crops will gay harvesting, 
thrashing, carriage, and market expences: this may probably be accurate in the vici- 
nity of a great town like Rochester, Stroud, and Chatham, and where there are bar- 
racks full of troops ; but in other situations such an estimate would be a source of error; 
and in any situation, it leaves a most material question unsatisfied, viz. the profit and 
loss of live stock. The aftergrass of sainfoin, &c. is also supposed to pay for mowing,  _ 
making, carting, stacking, carriage, &c. of hay, which it would not nearly equal in 
many situations. This, with the acreable estimate of pasturage, strike cattle and sheep 
quite out of the question, in the books of a farm on which there appears to be five or 
six hundred pounds laid out in those articles. There is no cattle or sheep account in 
the ledger. 

The whole expence of the team of fourteen horses is also entered by estimate, in the 
proportion of ten to twelve shillings an acre for ploughing; and labour being included 
with these charges, renders it difficult to separate them. It has been however attempted. 
There should certainly be a team account, and the expence divided amongst the various 
Sorts of work. The manure is charged at 25. 6d. a load, which may or may not be the 
fact. A farm yard account is necessary where accuracy is desired. 

There is no article of wear and tear of implements, it being included in tillage and 
cartage, and would perhaps be found, if ascertained, to require a larger allowance. 


The bailiff appears no where but in the article of Feen where sacks and bailiffs 
attendance are united in one charge. 


The profit for five years has been, 


10198. . 
3 953 PEE 
1798 1086 14 10 
% 16 ©- | 
17979 = 1107 18 11 | | 
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1064 3 
Or per acre on 380 acres, 4 2 165, od. amounting to about * rents. 4 


Average 
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On CLay and MARLE. By Mr. Jos iaH RopwteLt, of Livermere, near Bury, 
_ Suffolk. 


My Log DS AND GENTLEMEN, 


Bernc informed that you have voted to an excellent farmer in Surrey, justly cele- 
| brated for his exertions, a mark of your approbation, it has been suggested to me by 
some neighbours, who have for 28 years viewed what I have done to improve a poor 
and almost waste tract of land, to send you an account of my operations, which I have 
. complied with, trusting that this is the most likely method of inducing others to exa- 
mine well their soils, and whatever may be found beneath: my practice is confined and 
limited, but your attention can spread any knowledge throughout the kingdom, and 
render the exertions of an individual beneficial to a whole nation. 

I wish at present to call your notice to the effect of digging and spreading made 
and clay upon poor dry heaths producing fern and gors, but chiefly ling; originally 
of small value, at best yielding but a scanty support to ill fed sheep. 

The Rev. Mr. Lathhury's father, about go years ago, was offered any quantity of 
this heath at 4d. per acre: the farm on which I have been working consists of 1400 
acres, 700 of which were of this sort of heath; it had been occupied by my prede- 
cessor, Mr. Garnham, for 36 years, at the rent of £.140, and never more than (. 1 30, 
| the landlord (Bapt. Lee, Esq.) paying tithe, nor did Mr. Garnham at that rent do 
much more than make a living in it. In 1771, it was valued for raising the rent, 
and £.350-a year demanded, not tithe-free, at which rent Mr. Garnham refused it, as 
did several other farmers, who examined the land; and when I engaged at that rent I 
was pronounced à ruined man by most of my acquaintance who knew the farm. I 
had a lease of 13 years. | 
3 N 2 
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My operations at first were to inclose with thorn hedges, marle or clay, and break 
up ZOO acres of the heath; and in the first seven years of the lease I finished what 1 
meant to improve in that term; I marled or elayed 600 acres, at 70 loads an acre, 
being 42,000 large tumbril loads. In this work I employed three teams, two of my 
own, and one I hired for several years. It is severe work, and the second year I 
lost nine horses, attributed to feeding on pea straw from the new broken heath, a cir- 
cumstance that deserves the attention of 1 improvers. x 

In the 11th year of my lease I applied to my landlord for a renewal; on which the 
farm was valued again by Mr. Hare, the Surveyor at Peterbro', and I took a fresh 
lease of 15 years, to COMMENCE at the termination of my old one, at the rent of 
+400. 

I immediately clayed and broke up 200 acres more, at 100 loads an acre, 40 bushels 
per load, inclosing all with quick hedges, and ditches 5 feet Wanne and 4 Weep; © after 
this, I improved 100 acres more in the same manner, 

In the two lcases of 28 years, I clayed or marled 820 acres; and I have ls or 
marled so much over the second time, at 70 loads an acre, that the quantity I have 
carried in all, is very little short of 140,000 loads. 


Upon taking a third lease, I was in 1798-9, pariicularly. steady to this work, and 
in 49 weeks and 3 days carried 11,275 cubical yards, paying by measure of pits, and 
not by loads, which were filled and spread by 4 men and a boy, and carted by 6 horecs 
and 2 tumbrils. 

In this business of carrying clay or marle I have practised handbarrowing; the men 
can make good earnings at 10d. a yard, wheeling it 30 rod; and down to 7d. a yard at 
Shorter distances; and I am much inclined to think, that if we had workmen used to 
che operation, and handy at it, like those employed in navigations, that this method would 
be of all others the cheapest, especially on heavier soils. But by far the greatest part 
I have done by tumbrils, the expence of which put out is gd. a yard for team, and 24d. 

a yard for labour, and paying for laying picks, wedges, &c. also for stones that rise, 
increase the whole expence to 8d. per yard, which is at least 2d. per yard cheaper 
than I can do it with my own teams: the reason of which is, that the man who con- 
tracts with me drives his on horses, and looks after them; af 814, per yard, 140,000, 


yards have cost me L 4958, excepting. the small proportion hired at Ad. a 0 
tower. | — | 
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I come now, my Lords and Gentlemen, to mention a few circumstances Which 1 
hope may tend to render this paper useful to others, not having the experience which 
I have acquired: I shall use but few words, but they shall be founded on Fs 
experiment or attentive observation. 
Clay is much to be preferred to marle on chese sandy soils, some of which are 
loose, poor, and even a black sand. By clay is to be understood a grey clayey loam, 
some of it brick earth, and all has with vinegar a small effervescence. Marle is a 
white greasy, chalky substance, that effervesces strongly with acids: I make a univer- 
sal rule, on a second improvement, to lay clay on the fields marled before, sometimes 
marle where clay was spread before; but this not general, as clay answers best on the 
whole. , 
In the tillage of improved lands, I am attentive never to over-crop. My usual 

rotation has been, 

1. Turnips. 

2. Barley. 

3. Clover, ryegrass, and trefoil one or two years. 

4. Peas. 

| 5. Wheat. 
On some I have sown oats on the layer, and omitted peas and wheat, which is more 
favourable to the land; and I should with longer leases have done more so. Peas, it 

is true, are an improving crop, but the two coming together are perhaps working the 
marle too quickly. I have broken some heath up and sowed oats, and even wheat, 
designing to improve on the stubble; but sowing 4 bush. ne I have . but 
10, and of wheat, not more than 3 coombs * at first breaking. 

My crops, by managing attentively, have been good; I have had 114 coombs of © 
barley an acre, and even 14, and these over large fields; I have bad 7 coomb an acre of 
peas over six score acres, and fine wheat after tbem. 1 - 

On 90 acres, clayed 100 loads an acre, I have had aſter two crops, the « one turnips, 
the other barley, cole-seed, and sold it on the ground for 1000 guineas; then turnips, 
a famous crop, followed by barley, on 75 acres, 16 coombs an. acre ; and by oats on 

* 15 acres (poorer land) 10 coombs an acre. These crops are for the soil great; but in 
* * e have been highly to my satisfaction. 1 


a: 


1 The coomb is 4 a quarter. 
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In regard to other manures, my farm has had the fold of from 40 to 48 score sheep; 
they manure, one year with another, 150 acres; and I am never without bullocks for 
increasing the farm yard dung. I top fold wheat from the beginning of November 
till Christmas, and even till February, and venture it on clayed land at the hazard of 
frosts at sun-rise, which sometimes injure it much, but the effect in general is great. 

Of all mucking, that for turnips pays me best, particularly on clayed land : I know 
: many farmers in Norfolk prefer laying it on for wheat, the turnips to have it at 
second hand; but I prefer the other method. And let me note, that I use long muck 
to choose, which I think far better than turning, mixing, and rotting muck; here also 
are different opinions; I speak only from my own experience. Wheat stubble, I think, 
Should always be whelmed in for turnips. 

I once ploughed in a fine crop of buck wheat for turnips, and the crop was s0 > much 
worse than the rest of the field, that they were not penned regularly for the sheep; yet, 
with this disadvantage, the barley following was better than where the . were 
much superior. 

I have dibbled largely, and with good success, and think f it the best ak; and I 
approve much of the drill roller as the next best. ; 

In tilling these improved sands, it is a common observation in Norfolk, that challow 
longs is necessary to preserve the pan: I have not found this the case here; but, 
on the contrary, that the clay and marle works the better the more soil it has to incor- 
. porate with. 

Having thus stated shortly, the general managements of my improvements, I now 
come, With your permission, to the general result. Rent will speak this: 
It is stated, that 28 years ago, the rent of farm was C. 150 a year tithe free, and that 
it was then raised to C. 350 a year tithe payable. I may venture to assert, that, at 
that rent, without improvement, it might have so stood on my landlord's rent- roll til! 
doomsday, for a mere living could only be made on it even in good times. But upon 
my taking the third lease, commencing 1799, it was raised to C. 600 a year, at the 
same time that to the full value of J. 100 a year was taken from it; in other words, 
the present rent is C. 700 a year. Thus, while, with the blessing of God, I have done 
well in the farm, and have put five children into the world out of twelve living, I have 
added C. 350 a year to the value of the estate, which, at thirty years purchase, is N 
L. 10, 00; and, relative to the public at large, I may venture to assert, that these 140 
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acres have, in the last 28 years, yielded C. go, ooo worth more of corn, meat, and wool 
than they did in the 28 preceding. A fact which tends strongly to shew the national 
importance of improvements in agriculture, and also the wisdom of establishing a 
public Board for promoting and encouraging such exertions as may be deemed 
laudable. F 
I have the honour to be, 
My Lords and Gentlemen, 
' Your most obedient servant, 
| „ COPE : IosrAR RopwELI. 
Livermere, near Bury, Suffolk, | 
Nov. 18th, 1799. 


( The Gold Medal of the Board was voted to Mr, Rodwell for this communication.) 
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XXVII. 


On PROVINCIAL F ARMIN SOCIETIES. 


The following Circular Letter was addressed by the President of the Board of 
Agriculture, to many Noblemon and Gentry in different parts of the kingdom. 


Board of taping No. 32, Sacfwille-Strect, 


6th May, 1799. 
Sin, 


Tus Board of Agriculture wks come to the determination to promote the 


institution of small Provincial Agricultural Societies, as much as may be in their 


power, in every part of the kingdom, pursuant to the subjoined proposition of 
the President, I am requested to apply for your assistance in carrying the plan into 


execution. We have no doubt but that your influence at 


vill effect it in uch a manner as to meet the warmest wishes of the 
Board. 


The design is to collect together the most intelligent farmers, breeders, graziers, 
wool-staplers, &c. under the eye, and in the society, of such land proprietors as may 
be disposed to promote the institution. 


No person can be more proper than yourself, to become the first President of such 


an institution; and to name, at the first meeting, an active, rendent, 2 person, 
Vice · President. Your answer will much oblige, 


"at 
Your obedient Servants 


SOMERVILLE, President. 
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Extract wr the Minutes of the Board of Agriculture, of a Meeting dated 
April 16th, 799. 
Tu President, in consequence of the notice given of a proposition relative to the 
establishment of District Societies, then addressed the Board: 
So indispensably needful is the institution of Farming Societies, and so obvious 
their application, that very few words will suffice in recommendation of the measure 
I now do myself the honour to propose. They must embrace few, but those few, the 
most leading objects of farming improvement: they vill hold communication with the 
Board of Agriculture, and must be the points of intercourse between the Board, which 
ought to be considered the fountain-head of all theoretical knowledge, and the com- 
mon country farmer, who reads nothing. From the want of this medium, the Board 
has hitherto stood as it were insulated, and its communication with those whom 1 it was 
principally intended to instruct, has been beyond measure precarious. 

« If well- grounded theory be not followed up, by prompt and substantial practice, 
it falls to the ground, and is forgotten : now to effect this, we must look either to the 
landlord, or to the active and intelligent, of the higher class of farmers. Were land- 
lords early taught this mysterious trade, as in truth they, for their own interest, ought ; 
did they reside altogether on their estates, did they trust little to servants, and had they 
a spare capital ready to apply to great objects of improvement, no doubt instruction 
would with the best effect come from them ; but as things are, little doubt remains as 
to the channel through which great improvements must generally go forth. 

In a political light, something heretofore might have been feared from the insti- 
tutjion of numerous societies of any description; but little cause can here be appre- 
hended, when we contemplate the decided loyalty of the bulk of the English people, 
che acknowledged exertions in particular, of this class of men, the Veomen of Great 
Britain; the few meetings needful, (four annually at the utmost), and the care which 
will be had to give the direction of them to persons in all respects wal qualihed' to 
promote an undertaking of such magnitude. 

] therefore take the liberty of proposing, that thee Societies be formed, wherever 
fit men be found to give them protection and effect; that they hold at the most public 
and convenient times, quarterly meetings; and I take the liberty of laying before the 
Board a list of such — and places, as have already suggested chemselves. | 

VOL. 11. | 3 N ; 
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&« Subscriptions may amount from five shillings to one guinea per annum, which sum 
cannot deter farmers of any class from putting themselves in the way of what I trust 
will shortly appear most materially to their advantage. Forty members at five shillings 
only, would establish a fund adequate to the first purposes of such a plan. In this 
case, three premiums only, would cover the leading * of farming improvement. 

© One for the best Cow and Calf: 

Symmetry of shape, quickness of proof, and powers of the particular breed to 
labour as oxen, or, to cream and . per acre, to be absolute as to preference. 

* One for the best Ten Ewes: 


Symmetry of shape, quickness of proof, and comparative value of wools of the 
different breeds, to be absolute as to preference also: 

and one for the best two days work in ploughing, with a small bounty to the best | 

ploughman, for the best two hours work : these two objects to be decidedly distinct 

from each other, for many reasons. Should the Society amount to double this number, 

the premiums will be greater in value, but ought still to be confined to these most 


essential objects, and would probably have more effect in the shape of some perma- 
nent and conspicuous object, than if paid in money. When the subscription to these 


Societies Shall be more considerable, their objects of encouragement may be more 
extended, on the plans of many provincial societies already established, whose benefits 
are strongly felt wherever they are found. The annual Volume of the Board of 
Agriculture, in any form the Board shall think most adviseable, may be circulated 


vith the best possible effect through the channel of these Societies; in return for which, 


the Board will most readily supply them with implements, models of implements, or 


of fences, and also of such productions foreign to that particular district, as, after deli- 


berate investigation, it shall deem worthy of culture. In numberless other cases, which 
it would be tedious here to enumerate, the Board of Agriculture may render the farm- 
ing world, through these Societies, the most essential advantages; to such an extent 


as, I am well persuaded, will leave regret in the mind of no liberal man n whatever, 
that such a measure has been carried into the fullest effect.” 


[Since the forwarding of the letters herein mentioned, we bave the pleasure of com- 


municaling, that, on this plan, many Societies are already formed, and, with some 


little exertion on the part of those who have personal influence in tbeir neighbour- 
bood, ihe) will become general throughout the Kingdom.] | 
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xxVIII. 


On the I ROVEMENT of BRITIĩSH Woot. 


1 following Letters, addressed to the Rt. Hon. Lonp SourRVILLE, are Selected 


from a very numerous Correspondence, as tending to throw some light on subjects either 
connected with that important one under discussion, or Omg on parts of it hutherlo 
unnoticed. 


My Lox D, 


I aw happy to hear the plan for improving the British wool | goes on well, and have 
to thank your Lordship for your attention to the Southdown breed of sheep. Shall 
be happy in sending the Board some Southdown wool for an experiment. From what 
'T could ever learn from the manufacturers, cloth equally fine, could be made of the 
; Ryland, or Southdown wool, as of the Spanish, but not equally soft and pleasant to 
feel. I am well persuaded that wool is as capable of being improved by attention, 
as the carcase, perhaps more; as the one has been much more attended to than the 
other, by most breeders; 1 have ever thought both deserving attention, Return 
the samples of cloth, with many thanks. | 5 
And am, my Lord, 
Chan,” 55 April, 1799. 15 | Tour Lordship's obliged humble servant, 
„ JoRN ELLMAN. 


| My Loa D, 
The lock of Ryland wool is very fine and atk, soft to the word; what is certainly 
wanting in the Southdown breed: wool has been much neglected by our first sheep 
| breeders; and I once remember to have heard B--kew--ll say, (in speaking to him 
on the quality and quantity of wool, which he seemed to have totally neglected) that he 
wished to breed a sort of sheep that produced no wool at all, a sort of doctrine I could 
not understand. Your Lordship well knows, that great attention has of late been paid 
to the thinness of skin both in cattle and sheep, an idea I do not ee e | 
3 Na. 
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with; I have seen cattle with thick hides often fat very quick, but, I believe, that is not 
the case generally ; but nature most certainly has formed thick skins for some wise pur- 
pose; and, I believe, those who pay great attention both to cattle and sheep, will find 
the anjmal with the thickest skin the most hardy in constitution, and will bear the seve- 
rity of seasons better than those of a thin skin, a matter not undeserving attention in 
breeders, particularly in exposed situations; and it ever has been my opinion to drop 
between the two extremes. And am, my Lord, 


Your Lordship's | 


Glynn, 25th April, 1799. Obliged humble servant, 

i | NE Ee Joun ELLTIMuAX. 

| | My Lox, Bath, April 26, 1799. 

. I have received your Lordship's several letters of the early part, of the 23d and 25th 

| inst. The former was duly laid before the general meeting on the gth, as will appear 
[ 8 by copy of the Minute inclosed, and by copy of the article inserted in the public ad- 

| vertisement of said meeting. By these copies it will appear to your Lordship, that 
| -.*- he subject came under the consideration of the meeting, how far, and in what manner, 
1 an important improvement may be best made in the article of Englisb wools ? It has 
1 been a subject very frequently touched upon incidentally in the meetings of this Society; 
i and a subject which many men have much reflected on. I doubt whether the expec- 


tations of the most intelligent men among the manufacturers, are quite so extensive as 
vour Lordship's, respecting the possibility of doing with a very diminished quantity 
of Spanish wool, without trenching on the supply of the other numerous woollen manu- 


5 facturers of the kingdom. However, all agree that important improvements in the 
$ different kinds of wool, (as to fineness of pile ), and in the quantity, by attending to 
| proper selection of young rams and ewes, in every district, and almost in every coun- 
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try parish, may be made; and all agree also, with your Lordship, that the prospect of 
the times demands it. Considerable notice will be taken of this subject in the Society's 
gth volume, now in the press; and it is hoped, that the more favourable proceedings 
of the Board of Agriculture will give sanction to the opinions of this western associ- 
ation. 

Your Lordship may depend on my bringing the last proposals, contained in your 
Lordship's letter of yesterday, before the next general meeting; and that due notice 
will be taken of the same. Also, that immediate information will be transmitted ta 


—— 
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you of the result; which, I doubt not, will be the most agreeable to the best views 
and measures of the Board. 


For the Soeiety, with the greatest respect, 


Wu. MATTHEWS, 8 
Rt. Hon. Lo D SOMERVILLE. 


From the Journal, 


Min. 3. Another letter from Lord Somerville, the President, was received and 


read, announcing his intention of moving the Board of Agriculture, To become active 
in promoting the growth of finer wool in Britain, on a scale sufficiently extensive to 
check the exorbitant demand of foreigners for Spanish wool, &c. Thanks are again 


voted to his Lordsbip, and the Secretary to assure him that the Society will be ever 


ready to receive communications from his Lordsbip, as head of the Board of Agricul- 
ture, or as their own President. 


From the public Advertisement. 


1 


In consequence of a written address from the President, Lord Somerville, the 


extreme advance in the price of Spanish wool. was taken into consideration: and altho' 


it appeared to this meeting difficult to devise any speedy and efficacious means, where. 
by LARGELY to improve the quality, and increase the quantity of the finer native 


wools, in aid of the cloth manufactures of this country, and that much regard is due 


to the supply of other woollen manufactures, which consume all the coarser and longer 
combing wools; it is a subject which. requires, and may in future more urgently 
require, the attention. of the people of England: at any rate, an immediate care in the 
most considerable breeders of the various races of sheep, seems very desirable, to se- 
lect and save, for breeding, the largest possible number of the fines? wooled young 
rams and ewes; and it is hoped much of this useful care may be exercised, consistently 
with the necessary attention to the carcase. This brief and seasonable recommendation, 
in the present critical juncture, is s expected to be owed up oF the further earnest 


attention of this Society. 
5 Extract. 

Jie 14, 1799. 
Vou desired the cloths might not be heavy in wear; we have accordingly milled 


them to a firm, but not clumsy, quality, and will, ve N wear as Pleasant i in a 
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coat as the finest Spanish Broad, and wear as long as any gentleman requires. Beg Mr, 
Chadwick and yourself will examine the first cloths which come to hand, and if you 
think they can be altered for the better in any point, will endeavour to follow your 
directions in the cloths not sent off : but they are, to the best of our judgment, good 
and beautiful cloths, and will give satisfaction to the wearer.“ We were highly pleased 
with reading, that our gracious Sovereign, who is, in the strictest sense, the Father of 


his people, appeared on his birth-day in a coat manufactured of wool the growth of 
his native soil. 


My Lox, WO Hereford, Fuly 5, 1799. 
I did myself the honour of writing to your Lordship some time since, in consequence 
of your address to the Board of Agriculture last November; but as I have not had the 


| honour of any answer, I am afraid it never reached your hands. 


Tam induced to trouble your Lordship again, from what you delivered to the Board 


as President last May. That good cloths may be made without any mixture of 


Spanish wool, I have long been convinced; and that in those more sheltered parts, 
where the Spanish rams have crossed our own breeds, full as good as those mixed 
with imported wool. In two other covers, I send you patterns of cloths made here 
from my own wool, spun by the children at Mrs. Johnes' $ school, wove by our coarse 
weavers, and clothed by our still coarser fullers. f 


These cloths, more particularly ladies cloth, were shewn to Her Majesty, who not only expres- 


sed her approbation, but was pleased to give a large order for blue ladies cloth of British growth. 


Such an example, we trust, will quiet the tender seruples of those few gentlemen who still fear native 
cloths may be too coarse and hard for their use. 


A correspondent in town, to whom these gentlemen, with no common share of liberality, have | 


acknowledged themselves benefited by many hints he had given as to the working and shearing cloths, 


speaking of the ladies cloth above mentioned, says, “Of the enclosed pattern, I beg again to say, 
that I have shewn it to some very good judges, who say it is one of the best ladies cloths they have 
ever seen, and will prove better both in look and wear, worth one guinea and a half per yard, than the 


greater part of ladies cloths at eighteen shillings: this is a great improvement; because, if such ladies 
can be made of this quality, we are sure those of stouter texture must succeed. The price of this 


ladies cloth is L. 1 1s. per yard.” Patterns of these cloths have been sent to the Board of 19 
culture, and Bath Society. 


+ To few individuals in the kingdom 1s the public more indebted than to this gratleman, His 
patterns, No. 1 and 2, are good and fine cloths, 
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I am in Hopes that some good clothiers will at last think of Settling in this wool 
country, where water may be had any where to work machinery, and where provi- 


sions are so comparatively cheap. The saving in the carriage alone, of the wool to 
the. manufactories, would amply repay them. 


On the other side, I have stated the price of each piece of cloth; and cheap as it 


may seem, machinery would have made it much cheaper. Should your Lordship 
with further details, I Shall be very happy to give them. 


I am, 
My Lord, 
Your most obedient humble servant, 
E. Jon xxs. 


No. 1. Dyed in the wool; no Spanish mixture; it is but yard wide, for our wea- 
ver's looms will not hold broad cloth width. 25 lbs. of wool made 40 yards of cloth, 
at 15. per Ib. ; ; spinning 25. 6d, per Ib. weaving 6d. per yard; clothing 1s. per do. 

No. 2. A mixture from some Spanish sheep and Spanish rams, that His Majesty 
was so kind to give me. They were too nice for this country; had the foot rot almost 
continually : The same prices as No. 1. 

No. 3. A mixture as above, for waistcoats; the same prices for spinning, &c. 

No. 4. No mixture; servants livery cloth, dyed in the wool. 1 lb. of wool makes 
a yard; wool 15. per Ib. spinning 1s. per lb. clothing 1s. per yard; one ounce of in- 
digo to a pound of wool, for dying, 6d. per ounce; weaving, per yard, 4d —3 10d, 
per yard. | „„ 

No. 5. No mixture; livery cloth, dyed in the doch: same prices as No. 4. 

No. 6. Waistcoats, same in all respects as No. g. | 

No. 7. Flannel, wool of the rene ; wool and ow wy dure 25. 8d, per 
yard. 

No. 8. Livery cloth; dyed in the cloth, same prices as No. 4 and 5. 


My Loxp, „ Pendeford, Fuly 27, 1799. 


1 have sent by this day 8 1 coach, six samples of wool, in consequence of your 
Lordhip! s desiring samples of Morf wool. 
No. 1. Spanish wool from Mr. Blew, clothier, Stou rbridge, Worcestershire. | 
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No. 2. Morf wool from Mr. Harris, Penn, near Wolverhampton, from hee brought 
from Morf, Michaelmas, 1798. 
No. g and 4. Mr. Edwards, Farmcott, near Bridgenorth Morf wool from his own 
flock. 

No. 5. Ewes wool, from Mr. Grosvenor, Farmcott. 

No. 6. Rams wool from ditto.— Mr. Grosvenor's wool 1 is, I 8 of the very 
first quality of Morf wool. | 

I have also enclosed a small pattern of cloth, manufactured entirely of Morf wool, 


by Mr. Blew, clothier, Stourbridge. 


The average price of Morf wool this present season, I am assured, 15 not fallen 
Short of 28. 6d. per Ib. wt. It is, I believe, entirely bought up, and none left in the 
grower's hands; the prices of the finest lots are difficult to come at, owing to a confi- 
= secrecy between the buyer and grower. 

r. Edwards assisted me in calculating the extent of Mort, and its produce of wool ; 
Fs waste he estimates at 3600 acres, the total number of sheep summered thereon at 
15,000 ; the fleeces vary from 7 to 10 to the stone of 14 lb.; upon a moderate estimate 


he believes that the produce of this common is not less than 158. per acre, per annum, 
in wool only, but thinks no other produce ought to be placed to its account, as some 


assistance is required towards supporting the sheep in winter: several other of the Shrop- 
shire commons produce excellent wool, but none equal to this by about 6d. per Ib. in 


value. 
The Morf fleece is hag wholly fine, with a very small proportion of breechings 


or daglocks. The wool-growers I applied to all think it might be an experiment worth 


trying, whether any improvement could be made, either in quantity or quality, by a 
cross with the Spanish; and were unanimous in desiring me to request to be informed 
whether your Lordship, or the Board, could furnish them with a ram for such experi- 
ment, upon easy or reasonable terms; they would naturally expect one carrying finer 


wool than their own. If any Mort ewes should be desired for any gentleman, they are 


very easy to be obtained, and at low prices. The ewes, when rejected, at 4 or 5 years 
old, are sold at 128. to 158. per head, about Michaelmas, and I suppose, a select lot 


ol prime ewes may be bought at 16s. per head, or thereabouts; but they should be ap- | 


plied for early in September, before the sales commence: they weigh, when fat, from 
10 to 14 lb. the quarter, but an aged fat ram often 16, or more. I find I was not 
correct in my former description of these sheep, owing to having, some years ago, seen 
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a lot of polled white faced ones in Bridgenorth fair, which were stated to me as Morf 
sheep; they have generally small horns, with speckled or darker coloured faces and legs, 
but are sufficiently distinct from other breeds; the horns are stated as necessary to 
raise the furze from the snow, or push it aside from the grass. A gentleman in this 
neighbourhood procured, the last year, 20 ewes from Ross; the wool of which he has 


old at 25. per Ib. only: this should prove the superiority of Morf wool. Hoping this 


account, and the specimens, may be, in some degree, satisfactory, I remain, 


My Lord, 
Your Lordship's obliged humble servant, 


WILLIAM PITT. 


My Loxp, Pendeford, August 14, 1799. 


In answer to Mr. Vigne's letter of gth inst. I send you what I know of the price of 
Leicester wool. I have no direct communication with the Leicestershire wool grow- 


ers on this subject, but was some time ago informed by a Staffordshire farmer, bor- 


dering on Leicestershire, that he had been offered, and had refused, gd. per lb.; and 
very lately, a wool-stapler from Broomsgrove, Worcestershire, called on some of my 
neighbours, who grow Leicester wool as well as myself, and bou ght our year's produce 
at 21s. 6d, per todd of 28 lb.: this wool-stapler, I am informed, manufactures it no 


farther than yarn, which 1s afterwards sent to the stocking-looms at Leicester. My 


sheep were originally bought at Leicester fair, and were once crossed with a ram of 
Mr. Astley's; their average produce is a little over 7 lb. of wool each. One of my 


neighbours, (Mr. Miller), who shears upwards of 400, has on the average only 6 lb. 


each, which he attributes to being closer in with the Dishley blood; another neigh- 
bour, (Mr. Corser), who shears 150, has on the average only 5 Ib. of wool each; this 


flock has in it a dash of the Wiltsbire, (a breed very bare of wool). The wool-stapler 


prefers the 7 Ib. fleeces to the 5 1b. at the same price, and indeed objected to giving 
for the latter more than a guinea per todd, as preferring a good long lock to a shorter 
staple. Without pretending to much knowledge of manufacture, I have often doubt. 


ed whether the growth of clothing wool is of more national importance than that of 


combing ; the latter is all wanted, and employs a large population in combing, spin- 


ning, and working it in stockings, various kinds of stuffs, flannels, blankets, carpeting, 
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and many other things I am unacquainted with ; I believe the true system is to encou- 

rage the growth of our best cloathing and combing wools, and to discountenance the 

bastard or mixed ones. I have often thought, and hinted to farmers, that in the selec- 

tion of rams for stock, the assistance of a wool-stapler would be of service, “ their 

constant familiarity with wool rendering them much better judges of it than a farmer can 
possibly be; and it is an object perhaps deservingattention equally with the carcase. The 
Leicester sheep are much pleasanter pasture stock than any I am acquainted with, pro- 
ducing clothing wool, much more content and quiet in pasture, and from a natural 

indolence can scarcely be driven about; whilst the other, from a roaming disposition, 
are often in trespass, | and cannot easily be kept in proper bounds. 


I am, 
My Lord, 
Your Lordship' s obedient humble servant, 
WILLIAM Plrr. 


We are favoured with yours of the 23d inst. and are very sorry that your Lordship 
does not think the patterns of kerseymere sent you, which we made from Mr. Ellman's 
wool, as perfect as some your Lordship had seen before. 4 The patterns being cut 
out and pressed before the pieces were finished, they do not look so well as they should 
do, but when your Lordship sees the pieces, we have no doubt you will approve of - 
them, as we flatter ourselves better was never made with wool of this quality. Your 
Lordship will please to observe, that we only received 114 Ib. of wool in the fleece, 
to make these pieces with, whereof, had we received a larger quantity to have sorted, 
we could have thrown the wool finer, as the wool sorters do not throw more than one- 
sixth part of the prime fine wool from the fleece of the common Southdown wool: we 
1 have made from this 114 lb. wool, three fine pieces, white, buff, and black, 1045 yards, 


and from the Second sort, a piece of drab colour, 32 05 an have left coarse wool 
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| This is an excellent hint; too much attention cannot be paid to it. 

1 + Sheep of any breed, however, will become infinitely more tractable by eottiog, 

t This is an error.—Tt was supposed to be unequal to the same wool, (a larger quantity indeed) | 
þ lately worked into fine cloth these pieces of kerseymere were the first which have come to hand. 
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6 lbs.; the amount of manufacturing of which comes to . Your Lord- 
Ship has been misinformed, * that the Southdown wool is most clear from dark hairs, 
and most proper for white and buff kerseymeres ; the Southdown sheep have more 
black about them than any other of this country; therefore, the cloths cannot be s0 
clear; the Hereford wool is much better for that purpose. Any farther information 
we ean give Four LOT on the subject, will be imparted with pleasure, by 


Your Lordship's 
Most obedient servants, 


Taos. Jovyck and Co. 


However fortunate an investigation of this nature may have been, in engaging the 
public notice, in calling forth general support, in stimulating the manufacturer to 
_ exertion, and in opening the long closed eyes of farmers to so prominent a branch of 
husbandry, from the months of June to December, much might have been in agita- 
tion, but little in so Short a period could well be proved. It becomes a duty, however, 
in the PRE SID ENTof the Bo ARD of AGRICULTURE, with no less gratitude than pleasure, 

to point out the consequences which have absolutely resulted. Spanish wool, which, 

in the month of April, was above 5s. gd. and daily advancing in price, has gradually | 
fallen to 4s. 6d. per lb. and is yet falling; here is a positive profit to the manufacturer 
in his raw article, of one fiſth, which must call down shame on those who persist in the 
late advance of 25. per yard, on foreign cloths, facetiously termed, superfines. 
In opposition to which, the visible improvement in the manufacture of British 
cloths, even in a few months, before any correspondent improvement in native wools 
could have taken effect, must tend to counteract any attempt at monopoly in foreign 


The clothier whose information is here alluded to, did not consider himself well instructed in the 
properties of Southdown wool, and referred his correspondent to those more in the practice of work- 
ing kerseymeres. He was not correct in his ideas as to dark hairs, which must materially injure the 
sale of these wools for light unmixed cloths, and therefore demand the closest attention of Southdown 
breeders. A piece of cloth just now manufactured for Mr. Ellman of Glynn, from his own wool, - 
will, on inspection, raise Southdown wool | in the estimation of ; manufacturer i in the e kingdom, 
for the fine cloths of dark colour. e | TY Y 
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. wools the dread of which has hung like a millstone about the neck of clothiers, which 


threw the workman out of employ, and brought his distressed family on the overburthen- 
ed parish for relief. Such has been the obvious result, so much in this short space 
of time has been realized to the manufacturer;* whilst Spanish wool, in spight * 


* Objections to the bete here 1 were lately attempted in a treatise called, An 


Answer to the President's Address to the Board of Agriculture, on Sheep and Wool.“ The following 
extract from its reply, just published, may probably throw some light on the subject now under con- 


sideration. The author of these objections, splenetic at the rise of British wool, uncandidly taxes 


the President with suppressing such answers in his address to the Board, as did not militate in favour 
of his propositions; to which the reply was as follows: The person alluded to, a very respectable 
clothier, was applied to by the President, to make a piece of kerseymere: no information was wanted, 
no comments, but simply kerseymere. The answer was returned subsequent to the delivery of this 
address, and therefore could not form a part of it. This gentleman's letter cannot be made public, 
because it was his particular request that it should not: but the substance of the President's answer 
was as follows : That superfine clothiers had long been in the practice of working cloths too costly 


for home consumption, and too coarse for the prejudices of a foreign market; that, on this account, 


the French wrested from them the Levant trade; and if that country was ever in a situation to resume 
her commerce, they would again lose it from the same cause, should the present system be persevered 


In.” Such an opinion may not be grateful to the superfine clothier; but let him take it as it was 


meant, to serve, not to injure, and let him give it serious consideration. The ill-timed ambition of 


France, and the gallantry of our countrymen, have restored to them this branch of commerce in its 


fullest extent. The French nation has ever been deemed excellent at inventions, and Great Britain 


at improving on them ;—here is a solitary instance of the reverse. The loss of this trade, about the 


year 1750, so prejudicial to the interest and reputation of Great Britain as a commercial nation, has 
been attributed to fraud, in stamping pieces of cloth as containing such a quantity, but falling short 
of measure. This could not have been the case! The good faith of British merchants is proverbial 
over the whole world; and although such an individual instance might have occurred, in the aggregate 
of great commercial intercourse between two nations, such a thing is improbable i in the highest 
degree. | 
The mode of dress in the Turkish empire, and the heat of its climate, rendered heavy cloths, . 
well manufactured, insupportable; France saw this, and threw in a more flimsy perhaps, but lighter 
cloth, therefore more suited to the market. Our climate is variable and raw, and our dress demands 
L stouter cloth. In possession of a certain market for fine cloths of foreign growth, should we not 


give encouragement to our native wools by every means in our power? We want not these fine cloths ; 
wd are not disposed to adopt the Turkish dress; why then should we, like fools, pay the difference in 


price between the foreign and native cloths? There is very little difference in the wear of the article, 
eonvequently in the quality, but there is great difference in the price. Let the clothier, therefore, 


pay with one hand to the Spaniard, and receive with the other from the Turk, who wants it, and will | 
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paragraphs in newspapers, and puffs without end, was gradually sinking to its true 


relative value, British fine wools have risen 6d. and 70d. per lb. which leaves a 


3 


gladly purchase it. e the article raw, and export it again manufactured; Tune is the spirit of 
trade! so let our manufacturing poor be fed, and the nation enriched. © 

Again, to defeat some ill- grounded, but specious objections, the reply says, * If this author be not 
the hireling of some disappointed speculator, it is a matter of regret he should reason so well on such 
false and narrow principles. Why annihilate any established manufacture from speculative schemes 
of alteration ? If he forget, which it is bardly possible an enlightened manufacturer writing on such 


WM subject should, let him be reminded, that there are fens, marshes, and commons now lying unpro- 


ductive, to a very great extent, capable, when the spirit of the landed interest shall be roused, of giv- 
ing immense supplies to the coarse, as well as fine woollen manufactures.” —The following passage 
of the address must have escaped the author's notice: 

cc In the application of the different breeds of these useful animals, to different countries, soil and 
climate are absolutely decisive; and where these circumstances are forgotten, disappointment follows. 
It is the height of folly to push any particular breed where these are not congenial; and this argu- 
ment is conclusive to all who clamour against the introduction of one breed, lest it might injure ano- 


ther; for, whilst we daily see so many commons stocked with loss instead of profit, and the dry fallow 


system is yet to be found in any part of the kingdom, (the wettest clays excepted), every 3 breed 


in the island may look to extension, and the nation to increased wealth.“ 


Has he never heard of Long Sutton Fen, 7,000 acres; King's Sedgemoor, 11,000 New Holland 
pen, 10, ooo acres; besides numberless others too tedious to enumerate? These drained, and inclosed, 
will carry six heavy coarse wool sheep per acre for half the year, and two per acre the other half, 


or probably more, yielding 6, 7, and 8 lb. of wool each. Examples such as these suggested themselves 


at the moment, and therefore may not be correctly stated; but they are nothing in comparison with | 


the many reclaimed within these few years, the many now reclaiming, and those lying yet unproduc- 
tive, a curse rather than a blessing to their country. What supply is now derived from the eommons 


of Surry, of North and South Wales, of Westmoreland, Cumberland, and Scotland, compared to what 
these districts enclosed, ot farmed even in their unenclosed state, on better principles of husbandry, 
would give? What quantity of fine wool would not Dartmoor and Exmoor carry under proper ma- 


nagement? As an instance of what the latter can do, in its present state, an experienced wool-sorter, 


Some weeks ago, had occasion to sort, for the purpose of making broad cloth, the fleeces of fifty 
native ewes, 22 1b. each, and to produce as many pounds, equal inquality, of Exmoor wool, he declared 


: it necessary to pick nine packs, or sheets, 240 Ib. each, although the Exmoor sheep are somewhat 


smaller in size, and the soil and climate of this moor, and its environs, capable of produting wool 


5 inferior in quality to no breed whatever, provided the treatment of sheep were such as reason and na- 


ture plainly dictated. Nor ought he to forget, the increase of sheep stock in the convertible and 
tillage lands of this kingdom; from the now general use of green winter food, and artificial grasses, 
to what an extent this is gone, and how it is daily extending. One is led to wander beyond due 
bounds, regretting that this helpless manufacturer, and desponding writer, did not see, or seeing, 


470 On the Improvement of British Wool. 


balance in favour of our own wools, of 15. 7d. per lb.; they to this hour retain their price. 
This circumstance alone, speaks the concurrence, without denial, of the public at 
large; and is of itself sufficient hereafter to secure every attention in farmers to the 
quality of wool. Observation too must be had to the period which called for an 
adoption of such measures : the whole Levant market was just then opened to our 

manufacturers, which might have caused a rise on British, but never could have pro- 
duced a fall in the price of Spanish wools. | ; 


The average prices of native wools are nearly as follows : 


s. d. 28 lb. . 
Long Lincoln, - - — - - 20 © per tod, or o 84 per Ib. 
Wools \ Leicester, - - 3 21 6 per do. or © 8 per do. 
| Norfolk, - - „ bs - 48 6 per do. or 1 8 der do, 
Short | Southdown, = - — 8 1 10 per do. 
Wools. | Hereford, trinded, according to Act of Parliament, from 2s. 5d. to 3 o per do. 
Wools of the Worcester and Shropshire commons, from 1s. 9d. to 2 o per do. 


from North and South Wales, generally speaking, from Exmoor, Dartmoor, &c. too 
low to be here enumerated, bearing a rise, however, proportionate to other short native 
wools, and destined to the same manufactures: one instance, however, may be given; 

the extent of this last mentioned, Dartmoor, is well known, an object, from its magni- 
tude, of national importance; its wool is, at this time, worth about 7d. per lb. whilst 


did not choose to go thus far into the subject;—and in conclusion it says, that The address of the 
President of the Board of Agriculture, the outery at the different wool fairs of the value of English 
wools,” and the eclat, (as this author expresses himself), may lead to great improvement in the 
quality of British wool : there is no doubt but the nation will be enriched; that the manufacturer may 
profit materially, as well as the farmer, is devoutly to be wished, nor will any enlightened man doubt 
it. In the mean time, the writer, in his concluding passage, reckons without his host: if he be the 
West Country manufacturer he calls himself, then he knows what a demand there now is for fine cloths 
of native produce, in his own neighbourhood ; he knows that all ranks of people are resolved to sup- 
port a measure, so obviously prejudicial to none, but beneficial to many; and he knows that London, 
by December next, will be filled with British cloths for British consumption. Jealousy, perhaps, lest 
the Yorkshire narrow cloths should now find more than their due encouragement, may form a lead- 
ing motive in this author's ill-timed opposition; but he need not be alarmed, he may work narrow 
instead of broad cloths, and no customer will know or care from whence it comes. It may be found 
as easy to manufacture goods in the shape of narrows as of broads, and infinitely more profitable. 
Let him then pluck up courage, lay aside his pen, take up his shuttle, and there is little doubt but 
his cloths will equal, if not excel in texture, his arguments. | 5 
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Heiefordshire wool, by a partial attainment of the Spanish system, with few, ifany other, 
advantages, sells for 25. 6d. per Ib. by the fleece, nearly four-fifths more. What wool 
sheep of this sort carry, is © breechy,” that is to say, long and coarse on the haunches, 
where warmth is not wanted, thin and wiry on the back and loins, where warmth is 
most essential to the health and profit of the animal itself. If such be the effect of cold 
and hunger in the southern, how much more caution is demanded in the northern lati- 
tudes of this kingdom? The necessity of warmth in many parts of the north is admit- 
ted, and aſter a manner obtained, at the expence of the wool indeed; tar and butter 
are rubbed in at a considerable prime cost, by which the wool is closed on each side 
the animal, forming a sort of pent house. How tender the spinal marrow of every 
animal is, need not be brought just now to our recollection ; this tarring and butter- 
ing is well meant, and if it be not too expensive, if it does not injure che wool, and 
by the exposure of the back to rain and snow, endanger the health of the whole flock, 
it would be an excellent method. Hopes are entertained that a substitute for such 
treatment can be offered to notice, productive of much good effect. Few commons, 
if any, pay better than that of Morf, which will appear, by reference to Mr. Pitt's | 
letter of July 27th. Here he admits that no return can be reckoned on beyond the 

wool, because all profit in the carcase must go to support these sheep during winter. 
If then, on our most productive commons, sheep are kept for their wool, how. can we 
account for such general and ruinous neglect of that produce for which alone these 
animals are kept? A mere statement of these facts will warrant us perhaps in conclud- 
ing, that we ought not only to inclose our sheep, but also our commons, such, that i is 
to say, as vill pay for inclosing. 

The reader's pardon is solicited, if somewhat more e be said on a subject hinted at in 
the address. Every day's observation must add to our regret, that salt is not a com- 
ponent part of the food of stock, of sheep more particularly. How many diseases, 
arising from. damp climate, from relaxation, and from rank green food, might it not 
subdue! Our duty on salt forbids even the smallest waste in its application, but by no 
means precludes, its use. The ingenious, and no less benevolent, Count Rumford 
tells us, that in Germany, salt is universzlly given to oxen and cows.in a fiſting state, 
and that their proof is proportionate to the quantity given. We are all sensible of the 

effect of salt on the human body; we are told how unwholesome, we know how un- 
| palatable, fresh meat and vegetables are without it, The ancients held it in the highest 
estimation, Omnis mensa male ponitur absque sale.“ We also know the avidity 
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with which animals in a wild state, seek the salt-pans of Africa and America, and the 
difficulties they will encounter to reach them; this cannot arise from accident or ca- 
price, but from a powerful instinet within, which, beyond control, impels them to 
seek, at all risks, that which is salubrious, and laughs to scorn the speculative opinions 
of us weak mortals. But if we must look to old usage, and dare not seek the untrod 
path of nature and common sense, is it not notorious that hay, mouldy from rain, is 
rendered palatable, and infinitely nutricious to cattle, by simply strewing salt on the 
stack, at the rate of 10 or 15 lbs. per ton, when making? Equally notorious is it, that 
a sensible effect is hereby produced to the taste, that cattle will prefer it to better hay, 
well put together, and will demand, when fed on it, without injury to themselves, three 
times as much water; which circumstance alone, accounts for that aptitude to fatten, 
- Which is never denied to hay so salted. 

The President is little disposed to recommend hue to the adoption of others which 
he will not himself put in practice: he was staggered, as every other man will be, at the 
price of salt, which cannot, with the duty, be rendered at much less than per ton ; 
but from a perfect conviction, that, by its effects, a threefold interest will be returned, 
he is resolved in future to bestow from 5 to 20 Ib. of salt on his hay for store, and fat 
cattle, varying the quantity, as seasons are more or less propitious; also, from 530 to 
70 lb. per ton on sheep hay, which ought to be of the shortest and sweetest herbage: this 
will amount to about per ton; the expence therefore is trifling. As far as concerns 
its application, salt cannot be conveyed into the animal in a more effectual manner 
than by sprinkling it on hay through a sieve, when in the act of putting together; for every 
particle is imbibed in the fermentation, without a possibility of waste. It will, no doubt, 
on trial, prove a better breakfast than those cold dews which prevail in this country 
nine months out of the twelve. Dews are more prejudicial to the wool and carcase 
ol those feeble animals than has been hitherto considered. The ill effects of green 
food so counteracted, the consequent increase of nourishment in such food, and the 
operation in this variable climate, of a more equalized temperature of air, must hereafter 
become objects of the closest attention; the result cannot be doubted. Let it not be 
surmized, that any thing suggested on the carcase, and its management, be foreign to 
our subject, improvement in British wool; this error has lived too long; it must be 
heard of no more. That which affects the one, must affect the other; for both are fed 
from the same store, both are operated on by climate, both by food. Other modes by 
which ductility and softness may be given to our wool, qualities in which only we are 
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farmers, the result of which hall be recorded. * 2 yr 22 
4 conclusion then, Few propositions, unaided by artifice or oratory, appeared 
more calculated to provoke the utmost opposition of prejudice and indolen none 
have been more kindly received. The matives of an humble and well intending indi- 
vidual have stood his friend; the seed has been alotied to 2 1 ground, and bountiful 
now, beyond:ardoub; will be the harvest. AH” 0 0 
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with which animals in a wild state, seek the salt-pans of Africa and America, and the 
difficulties they will encounter to reach them; this cannot arise from accident or ca- 
price, but from a powerful instinct within, which, beyond control, impels them to 
: seek, at all risks, that which is salubrious, and laughs to scorn the speculative opinions 
of us weak mortals. But if we must look to old usage, and dare not geek the untrod 
path of nature and common sense, is it not notorious that hay, mouldy from rain, is 
rendered palatable, and infinitely nutricious to cattle, by simply strewing salt on the 
stack, at the rate of 10 or 15 lbs. per ton, when making ? Equally notorious is it, hat 
a sensible effect is hereby produced to the taste, that cattle will prefer it to better hay, 
Vell put together, and will demand, when fed on it, without injury to themselves, three 
times as much water; which circumstance alone, accounts for that aptitude to fatten, 
which is never denied to hay so salted. 
The President is little disposed to recommend that to the adoption of others, which 
he will not himself put in practice: he was staggered, as every other man will be, at the 
price of salt, which cannot, with the duty, be rendered at much less than per ton; 
but from a perfect conviction, that, by its effects, a threefold interest will be returned, 
he is resolved in future to bestow from 5 to 20 lb. of salt on his hay for store, and fat 
cattle, varying the quantity, as seasons are more or less propitious; also, from g to 
7o lb. per ton on sheep hay, which ought to be of the shortest and sweetest herbage: this 
will amount to about per ton; the expence therefore is trifling. As far as concerns 
its application, salt cannot be conveyed into the animal in a more effectual manner 
than by sprinkling it on hay through a sieve, when in the act of putting together; for every 
particle is imbibed in the fermentation, without a possibility of waste. It will, no doubt, 
on trial, prove a better breakfast than those cold dews which prevail in this country 
nine months out of the twelve. Dews are more prejudicial to the wool and carcase 
ol those feeble animals than has been hitherto considered. The ill effects of green 
food so counteracted, the consequent increase of nourishment in such food, and the 
operation in this variable climate, of a more equalized temperature of air, must hereafter 
become objects of the closest attention; the result cannot be doubted. Let it not be 
surmized, that any thing suggested on the carcase, and its management, be foreign to 
our subject, improvement in British wool; this error has lived too long; it must be 
heard of no more. That which affects the one, must affect the other; for both are fed 
from the same store, both are operated on by climate, both by food. Other modes by 
which ductility and softness may be given to our wool, qualities in which only we are 
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deficient, have not escaped notice. Trials of this sort are now making by some skilful 


farmers, the result of which shall be recorded. 


In conclusion then, Few propositions, unaided by artifice or oratory, appeared 
more calculated to provoke the utmost opposition of prejudice and indolence; none 
have been more kindly received. The matives of an humble and well intending indi- 


vidual have stood his friend; the seed has been allotted to good 
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ground, and bountiful 
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| XXIX. | | Fc FI YT oat wits 
On Iron RatLewavs, By J. Wilkes, Exq. of Measbam. 


My LogD, 


1 TAKE the liberty to send the ado, The more iron rail-ways'are known, the 
more they will be used; if properly adapted to various situations. We now are 
about forming a small Society of Agriculture at Measham, on such a scale as your 
Lordship's letter recommends,—I transmit to you the particulars of the weights 
one horse will draw on the road. 


Am, your Lordship' 8 


Most humble Servants 


Agua 2, 1799, | A Jos. Wi LEES, 
Measbam, Atberstone. | | 


Iron Rail-ways. 


Tuxs are a subject of much importance to the landed and commercial interests of 
this country. Improvements on the system have succeeded each other with wonder- 
ful rapidity, and how far their advantage to society may extend, cannot be estimated. 
The following experiments, made at Measham in the county of Derby, will sufficiently 
elucidate the very great advantages likely to result from their adoption, particularly in 
situations where the greatest part of the loading is to be conducted one way, and that 

with some small degree of declivity. | 
An agent of the Grand Junction Company, Mr. Homer, attended at Measham, on 
July the 27th, in order to have ocular demonstration of the superior advantages of a 
rail- way as a land conveyance, and of the weight capable of being drawn by one horse. 
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On a part of this road where the declivity is r of an inch in a yard, one horse drew 
13 waggons, which, with their loading of coals, amounted in the whole to 22 tons; this he 
performed with great ease, conveying them to their place of destination, the Ashby 
canal ; no more loaded waggons were then at hand, otherwise more would have been 
added, but Mr. Homer felt satisfied with the experiment. This horse, it must be ob- 
served, drew with as great facility up the acclivity of r of an inch in the yard, a 
weight more, than equal to the empty carriages. On the goth of the same month, 
another experiment was made on the same road, in the presence of the Ear] of Moira, 
and several gentlemen, where one horse drew 19 carriages, which, with their loading, 
amounted to 30 tons: this astonishing weight the horse did not seem to labour at, 
more than other horses at ordinary work. The above experiments have given rise to 
various conjectures, as to what weight would actually overpower the horse on that si- 
tuation, or what weight he could move on this road, compared with what he might 
move by a boat on a canal. In order to have the public mind satisfied on this point, 
some gentlemen mean to attend at Mr. Wilkes's colliery at Measham, on Thursday, 
the 15th of August, from eleven o'clock till two, at which time a convenient number 
of carriages will be provided with their respective loads. The weight that has been 
removed by one .horse on this declivity of an iron rail-way, appears so astonishing to 
some e people, that 1 it almost requires ocular proof to convince them of che fact. 


' 


* * - * 

1 ; 4 : 

SN & * 1 273-2. n 14 y 
423 1 l 44 


476 On Iron Railways. 


* 


"LETTER 15. 


My Lox, 


| x reply to the letter I had the honour of receiving from my Lord Winchilsea, of the 
26th ult. respecting experiments made on rail- ways, 1 inform you, that on the 14th 
of August, one day previous to that mentioned in my note, a party deputed from the 
committee for conducting the concerns of the Grand Junction Canal, with other 
gentlemen, attended at my colliery at Measham, in Derbyshire, for the purpose of 
obtaining ocular and satisfactory proof of their utility, previous to that company 
adopting them, (which they have now done), in lieu of some portion of their line of 
canal. The result of the experiments was nearly thus: — One horse of the value of 
C. 20, on a declivity of an iron road £ of an inch at a yard, drew 21 carriages or 
' waggons laden with coals and timber, amounting in the whole to 35 tons, overcom- | 
ing the vis inertia repeatedly with great ease: the same horse, up this acclivity, drew 
5 tons with ease; he also drew up the road, where the acclivity was 14 of an inch at a 
yard, 3 tons; but on this declivity it is necessary to slipper or lock the wheels, the 
horse not being able to resist the increased momentum of more than g or 4 tons. 
The same gentlemen proceeded the next day to another colliery I have at Brinsley, 
in Nottinghamshire, where one horse, value J. 30, drew, on a road of the same con- 
struction, where the declivity was + of an inch at a yard, 21 waggons of 5 cwt. each, 
which, with their loading of coals, amounted to 43 tons, 8 cwt.; the same horse drew 
7 tons up the road. It must be observed, that in both the foregoing statements, the 
cyt. is 120 lbs. On this road, the rails are 3 feet long each, 33 1b. weight, and cal- 
culated to carry 2 tons on each waggon, laid 4 feet 2 inches wide, on stone or wood 
sleepers, placed on a bed of sleck, so as to fix it solid and firm. The expence of com- 
pleting one mile of such a road, where materials of all descriptions lie convenient, anld 
where the land lies tolerably favourable for the descent, will be about C. goo, or 
C. 1000 per mile, single road, fenced, &c. exelusive of bridges, culverts, or any extra 
expence in deep cutting or high embankments. Rails are made from 20 to 40 lb. 
per yard, agreeable to the weight they have to bear. 2 


By the introduction of iron rail-ways, constructed on the best plan, canals may ex- 
tend their useful influence in enriching and improving the country to a distance of 
. 10 or 20 miles on either side of them, into high mountainous countries, where canals 
are almost impracticable; instance the rail- way of the Peak Forest in Derbyshire, 
which joins the Ashton canal, the road from Denbigh to near the town of Derby, and 
a great many others. In numberless cases, near large towns, they would, no doubt, be 
of the greatest utility; as from Paddington and the Thames, todifferent parts of the 
metropolis, to convey. merchandize to and from, as well as speedily and easily take off 
nuisances from the town, cause less wear to the streets, and prevent many disagreeable 
Oe: arising from the Ou number of e 1 nen Wy 
In a * many instances it will occur, ahew a ln either opp with a 
canal or not, will be the mode of a cheaper conveyance than water would be; it clearly 
appears in the case of the Ashby canal, that their rail-way, which is now executing, 
and a double one, will cost 24s less than a canal would have done in the district of 
their rail-way, where the ground for a canal is unfavourable, and furnish the article of 
lime, which it is principally intended to convey, at 2ths less than a canal would have 
done, though it is an ascent for some miles on the road; so it is with the Peak Forest, 
Derby, &c. In short, wherever the quantity of goods to be conveyed on a rail-way, 
having a descent of not more than + an inch! in a yard, , amounts to 3ds of the weight, 
as downgate Joading, i it is A doubt if it, will not, in chat case, be a cheaper conveyance 
chan a canal: if dispatch i is necessary, A rail-way i is more certain than a canal, being 5 
far more easily repaired; neither does rost or dry « Sa50ns affect the trade heren. 
Iron rail- ways have been used for some years in Shropshire, and other places, but . 
for want of a proper system in the forming and laying of such roads, they have been 
found of little or no more service than wood railways, which, from the late improve- 
ments in iron- roads, are now in disrepute. 
The leading principles of iron roads are, that the ground hacks be formed true, 
making a perfect inclined plane, made dry by cutting back drains, soughing, &cc. 
Sleepers of stone, rather than wood, on which the rails rest, and which should be 
firmly fixed on a bed of stone beat small, the horse path filled with good small hard 
materials, rails g feet long each, weighing 33 lb. to carry two . and laid not less 
than 4 feet wide, 2 
Iron roads constructed on 1 plan 00 I append, is yet far mon of the per- 
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ſection they will arrive at, for the carriage of heavy goods to and from large commer- 
cial towns, in conjunction with canals, will evidently be of great national advantage; 
and if the turnpike roads through the kingdom were made on the concave system, 
agreeable to that which I had the honour to transmit to the Board some time since, 
the first principle of which is to have a perfect inclined plane, a considerable revenue 
might be derived by Government therefrom, without a tax upon the public. Repairs 
would be very trifling, owing to water becoming the principal repairing agent; the 
traveller would be expedited from the smoothness of the road, and more secure from 
accident; the commerce of the kingdom speedily conveyed from one point to another, 
and the farmer would be benefited by the advantage of a rich wasb, which might be 
easily conducted from the roads, over his fields, perhaps in many cases ee to 

the maintenance of the road. | 


-- 


. 
' Your Lordship's | 
| Mont humble servant, e 
Jos Wiest 65 


ae Feb. 12, 1800. 

P. S. I take the liberty to ndr your r Lordibip that for 1 more than twelve a 
I have made it a practice to carry out the dung from the stables and. sheds quite fresh, 
and have found it to be much more beneficial, than any plan for manuring land with 


dung; and by bringing it to immediate use, I conceive it to be. 20 per cent. preferable, 
to the plan of 1 it for six months till rotten. 
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An AzsTRACT of BArrisus and Burials, in Four Parisbes of Fifty. Counties 


in England; collected by Sir Joux CALL, Bart. and communicated to the __ 
wo, 1 with an e dated 215? whom 1006,” 


To hs Re. Hon. 5 13 "Preident, a the he. Noblemen. and 
Gentlemen, Members of # the Board ba e 1 


? 


My onde AND Sinne. 5 


. 


* uncommon scarcity of bread corn 900 ed meat en ok e in the 
year 1795 and 1796, and occasioned 80 much distress throughout the nation, and $0 
much expence to Government, by the vigorous measures taken to alleviate that distress, 


impressed my mind with ideas, that, besides the deficiency of crops by the contingency 
of seasons, there must be some other great operating cause, which might tend annually 


to produce something like scarcity, and from time to time, when the crops should be 


in any degree deficient, beget proportionable distress. It was generally allowed, that 


great improvements had been made in agriculture, by application of proper manures 
to the soil, by consistent rotation in crops, by inclosures, by other, i instances of rural 
economy in the management of farms, and construction of implements, and particularly 
by an enlarged cultivation of potatoes, which afforded both wholesome and nutritive 


subsistence for man and beast; yet under all these circumstances, with a total change; 
in the courde of a ſew years, from exportation of grain, to a progressive increase of im- 
portation to a very considerable amount, a _ and me me. to war ups 
beyond the fluctuation of former times. 


Bearing these things in mind, and allowing for a full "i 14cliberated in ber 


manner 1: shauld satisfy myself, whether an increased population had not been the prin- 
cCipal cause of the scarcity which had happened, and whether a progressive increase vr 


the same nature might n us in annual expectation of the like event. 
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I was not ignorant of the difficulty that would occur, or the objections which might 
arise, in fixing the state of population at any past period, or determining the increase, or 
decrease, throughout England, as near as possible to the present juneture. With 
much trouble, and perse vering zeal, Sir John Sinclair had just completed, and made 
public, a statistical aceount of Scotland, in which the population was ascertained in 
the most authentic manner; but no such document was to be met with in ien ; and 
the undertaking to obtain it, was too formidable for any individual to attempt, on the 
same detailed principles, and even Government might have failed. As far as analogy 
might go, or a comparison of small things with great, I resolved, in the: year 79% to 
ascertain whether population had increased or decreased, in a small circle of parishes, 
in the counties of Devon and Cornwall, around my residence; and having settled a 
form, for making an abstract of baptisms and burials, in each year, I requested the as- 
sistance of the ministers of 28 parishes to furnish me with extracts from their respective 
registers. When these were collected, I formed a general abstract of the whole, the re- 
sult of which, with some relative observations, 1 had the honour to lay before the Board, 
on the 4th May, 1798; and by this investigation, it appeared, that the baptisms in 
the established church, during a period of the preceding 10 years, amounted to 6966, 
while the burials, including all descriptions of sectaries, amounted 10 4646, or about 
one-third excess of the number baptised. This was an excess much beyond chat I had 
expected, and 1 could hardly persuade ws: nd an a increase a ö 
taken place throughout E Englanßcg. 20014 07 
Although I was wholly blind, and dieredis — dioqualified for ak f cox · 
respondence, yet haying taken a first step in a project which dwelt foreibly on my mind, 
I resolved to extend my inquiry throughout England, by obtaining, if possible, au- 
thentic extracts from the registers of four dispersed and distant parisbes in every county. 
With this view, I prepared a general form for inserting the annual baptisms and burials, 
Which I sent with circular letters explaining my motives, to some Bishops, Noblemen, 

County Members, and other gentlemen residing in the several counties; or to the Rec- 
tors, Vicars, or Curates, with whom I happened to have any acquaintance. It may 
readily be conceived, that it was no easy matter to find out correspondents through 80 
extensive a line, I was accordingly prepared to encounter some difficulties and delay, 
especially as the members, and many gentlemen, were absent from their respective 
counties, on the service of their country, with the militia; but although the delay has 
exceeded what I reasonably hoped for, I thankfully acknowledge my obligations to all 
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that description of persons above named, who answered. my request as expeditiouslv 
as I could have expected, or as soon as it was in their power. 

Having thus described the motives and Steps by which I was led to engage in the pre- 
sent undertaking, I beg leave to refer the Board to the Abstract which accompanies 


this Address, containing the substance of the returns which I have received, without pre- 
dilection on my part, from four parishes in fifty counties of England, arranged alpha- 
betically. I have designedly omitted any inquiry in Middlesex, because the bills of 


mortality furnish information much more particular than I could have obtained, and 


because the cities of London and Westminster receive continual additions of inhabit- 


ants from every part of the kingdom; and commerce occasions the resort, by shipping. 
of many foreigners, some of whom are, doubtless, buried in the neighbouring parishes : 
but if one may judge from the ground occupied, and number of houses built, in the 
environs of the capital, within these last ten years, the increase of population, by bap- 
tisms, must have kept pace with any other part of the kingdom. The county of Flint 
stands vacant in the Abstract, because I have not been able to obtain any returns from 


that county, (for what reason I know not, ) either from the Bishop of the diocese, or 


Member for the county, to whom application has repeatedly been made, and in expec- 


tation of which, T have delayed this address two or three months. 
It seems unnecessary for me to use any arguments to prove, that on the face of the 


Abstract, there has been an increase of population, as far as the baptisms exceed the 


| burials, supposing the comparative totals of these two classes are admitted as a fair 
criterion to judge by. If, however, this should be denied, I know not where to find 


more irrefragable proof, or any better ground to decide on; and shall, therefore, assume 
the data I have collected, as the sources from which I must draw my conclusions. 

The total of baptisms is, 73,635, and the total of burials, 50,142, which, corrected 
and taken from the baptisms, leaves an excess of 23,493, or near one-third upon the 


whole number of baptisms. But as the total of burials includes the deceased of every 
description of persons who dissent from the Established Church of England, and few, 


or none of those are included in the church register of the baptisms, a proportionable 
number should be added thereto, or deducted from the burials hat those propor- 


tions ought to be, I leave every reader to form his own judgment, contenting myself 
with saying, that, in my own opinion, it would make the excess of baptisms much above 


one-third of the whole number. I doubt not, but arguments may be brought forward, 


or objections made to this mode of deciding on the increased population of England, 
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but I will not undertake to answer by anticipation, all that ingenuity, or a disposition 
to controversy, may suggest; I will, however, endeavour to obviate one, which occurred 


to me; I mean, that it may be urged, great numbers of males in particular have died, 
been, killed, or lost by land or sea in the service of their country. To ascertain what 


that contingent might be, I could devise no better method, than to have recourse to 


the totals at the bottom of the Abstract, where the number of males baptized exceeds 
that of the females, by 1687; and yet the number of females buried, is more than the 


males by 438, which add to the excess of males baptized, makes a difference of 2125, 
which I will admit have emigrated, been lost at sea, or died abroad, in the course of the 


ten years, which taken in gross, is about 4 in 11 of the apparent increase; and such an 


allowance, I am persuaded, will more than cover the loss of males by the war, by an ex- 
tended commerce, and by providing for the defence of our foreign possessions. Vari- 
ous and essentially different have been the calculations, which have been made of our 
population by political writers, in the course of the present century; so that I will not 


venture to assume whether we amounted to 7, 8, g, or 10 millions in the beginning of the 
year 1788. All I shall beg leave to have granted is, that the increase has not been less 
than one-third part, in the course of ten years, to the end of the year 1797, on the total, 


whatever it might have been at the beginning of the period; and the increase of the 


population has been regular and progressive for thirty years past, if not for more; of 


which circumstance I have satisfied myself, by getting extracts from several parishes, of 
the marriages, in periods of ten years, from the beginning of 1770, to the end of 1799, 


by which I find the increase of marriages in the last Py is about one-third more 


than what it was in the first. 


By what I have already stated, I hope enough bas been a. to tab. TION) 


contradiction, that our population has increased, and is increasing; I cannot add, that 


it ought to be diminiched, but I will venture to assert, that it ought to be provided for. 


A difference of opinion, perhaps, may arise amongst those who discuss the subject, as 
to the cause and source of this increase; and, probably, there may have been a combi- 


nation of circumstances operating more or less to produce it; but the most efficient, in 
my mind, is the general introduction and practice of inoculation, throughout the king- 
dom, for the last forty years; and, in country parishes at least, the more frequent mar- 


riages of labourers and mechanics, who, instead of living with their employers, as cove» 
nant servants, have, for some time past, undertaken tet. work, or worked for daily 
bire, being most of them married, living in separate cottages, and having, in general, 
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many children ; the progressive increase of the poor rate, is a corroborating proof. As 
I have not presumed to fix the number of inhabitants which were to be fed in this king- 
dom at any former period, or are to be fed now, I cannot assume the quantity of bread 
corn requisite to feed them, and the number of acres to be kept annually in tillage for 
that purpose; but as I must have some datum to reason upon, from analogy, I will 
beg leave to assume, that the number of souls were 8 millions at the beginning of the 


year 1788, and allowing, at least, 6 Winchester bushels of bread corn for the annual 


consumption of every man, woman, and child in the kingdom, it would require 48,000,000 
of bushels; or, on an average, a tillage of 2, 400, ooo acres, to produce a sufficient 


quantity of corn; and, supposing the population now, at the end of the 18th cen- 


tury, to be only 10,500,000 souls, the quantity of bread corn necessary for their ordi- 
nary subsistence, would be 63, ooo, ooo of Winton bushels, and the tillage to produce 


that number of bushels, g, 1 50, 0 acres. I state this to be requisite in wheat and bar- 
ley, independent of the grain consumed by distilleries, breweries, in pouder, starch, 


and paste, which in point of quantity must be very considerable; for in proportion as 
population and luxury have increased, the consumption in these artieles has been ade- 


quate, and 1 do not believe that the importation of grain has kept pace with the ex- | 
penditure, under these heads; s that whenever it bas happened that the harvest has | 
not yielded an average crop, scarcity and distress have ensued in every department that 


required grain for its operation and we have been driven to the necessity of seeking 


substitutes and supplies from Every ce of the gods, at whatever expence wy could 


be procured. | : REN = | | * 7 <4 23 


It is an axiom, I believe, generally aazented to, that ET Wn wil continue to in- 
crease so long as provisions can be raised on the soil, or procured on reasonable terms; 


and it is equally true, that population is checked by poverty, and cannot extend beyond 
the limits of reasonable subsistence. Let every one, therefore, who considers this 
subject, form his conclusion of what our situation will be ten years hence, unless some 


proper measures are taken to meet the exigence. 


Were the subject new, or now under discussion, it might * be FRI have "RY 


ö the riches, the eomfort, the strength, the exertion of ingenuity, the superior excellence 


of manufactures, the extension and protection of commerce, depended on the cultiva- 


tion of the soil possessed by any nation, so as to produce a reasonable and compe- 


tent supply of the necessaries of liſe: but I am satisfied no one will contend against 


| the admission of such a principle, or that this kingyon should be granting a consi der- 
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484 Abstract of Baptisms and Burials 
able annual bounty to other nations, to supply them with bread corn, or in other words, 
part of their daily bread. - I will not extend my arguments or observations as to the 
consequence of such a predicament. I therefore submit to the experience, the more 
extended knowledge, and better judgment of the Board, if they should be pleased to 
adopt my ideas of an increasing population, in what manner, and by what modes the 
production of bread corn can be increased, in an adequate ratio, without diminisbing 
a competent supply of butcher's meat; for, to a nation accustomed to feed like ours, 
and having such a variety of articles of convenience and commerce, dependant on four- 
footed animals, it is as highly necessary to keep up the breed of cattle, sheep, horses, 
and hogs, as it is to till wheat, barley, oats, rye, beans, pease, and other pulse. Sti- 
mulated by the premiums, exhortations, and publications of this Board, as also of the 
Bath Society of Agriculture, and other provincial societies throughout the kingdom, 
much attention and emulation has, within these few years, undoubtedly been given to 
the cultivation of land, and improvement of live stock; but I fear all these incite- 
ments will fall short, unless the Leginiature opens an ad road to the inclosure of com · 
mon field and waste land. _ 51 
I beg pardon for detaining the Board 20 Jaog; but 1. Wpen light i in rs te 


subject appears to me, will, I hope, be received as a sufficient n from, 


My Lords and d Gentlemen, % 
Tour W faithful and devoted Aunmbde servant, 
Joux Cart, 
Whiteford, near Callington, | 
215 Feb. 1800. 
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in Four Parisbes of Fifty Counties in England, 


TOTALS OF THE PRECEDING PAGES. 
ö | 


— — ͤ wö— 


—Baptisms. 


Females. 


I 


4007 
4919] 
4641 
5287 
4704 
3598 
5804 
2963 


7963 
10152 

9450 
10759 
9955 

7246 
1205 


35974 


73635|24852/25290| 


2 


50142 


1 


Excess of 
Baptisms. 


Excess of 
Burials. 


493 
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Agriculture, Board of, resolutions relative to 1 


Mr. Davis's experiments. See SmuttyHheat. 


— Societies, Lord Somerville, President 


of the Board, addresses a circular letter re- 
specting the establishing provincial and 
farming societies, - - page 456 


— =, minutes of, relative to the estab- 
lishment of district societies, 1 


| America, observations on the agriculture of the | 
| United States of, by William Strickland, Esq. 


"ne a ms under the 1 rr heads : : 


Price of land, — 128 | 
New England, — 129 


New York, 3 OS 1 ©: 
New Jersey and Pennsylvania, 134 
Delaware and Maryland, „ 

Virginia, 1 
Southern States - 140 
| Recapitulation, 140—167 


Animals, on the size of, letter from T. A. 
Knight, Esq. of Elton, near Ludlow, in 
answer to Mr. Cully, - 189 

Answer to Lord Somerville's address to the 
Board, on sheep and wool, with his Lord- 


ship's reply, including refutation of the ar- 
guments in the aforesaid answer, stated at 
full length, ee e 


Libburnbam, Right Hon. Earl of, acvotint of | 
an embankment against the sea on his Lord. 
_ ship's estate in Cornwall. See Embankment. | 


B 


_ Banks, Right Hon. Sir Joseph, Bart, K. B. 


President of the Board, with account of ex- 


periments on cultivation of rice brought 


from India by Sir John Murray, page 197 
Banks, Rt. Hon. Sir Joseph, Bart. letter to Ar- 
thur Young, Esq. F. R. S. Secretary to the 
Board of Agriculture, on the effects of the 
Equisetum palustris, = - 349 
Bath Agricultural Society, minutes of proceed- 
ings, and public advertisement sent to Lord 
Somerville, with letter from Mr. Mathew, 
Secretary to that Society, respecting im- 
nn, in the article of Englioh wool, 

ws ak 40 
— extract respecting 


- the: milling of cloth, so as not to be too 
Hoy . 
S Mr. Headrick's experiments to save 
expence of, Ps i et ( “ 


| Blight in wheat, letters W John 


Sinclair, Bart, on that subject: = 
2 J. - 2114 


Breeds of ping cattle, horses, and hogs, by 


Thomas Knight, E8q- of er near Lud- 
low. See letter K. 


Brittsh Mool, improvements hi in e. 


lowing letters addressed to Lord Somerville : 
From Mr. John Ellman,- | 459 
Dio/ 6 M 0 
— cloth, patterns net without mix- 
"ade Spanish wool, sent to Lord Somerville 


- 5 by Thomas J ohnes, Esq. M. P. 3 and ladies 
cloth. See article Clolb, under letter CO. 
We - R. S. letter to Rt. Hon. Lord Somerville, | Eu * 4 


496 INDEx. „ 


C 

Cake, linseed and rape, recommended by Mr. 
Strickland, to be imported from the Ameri- 
can States, — — _ page 164 
Call, Sir John, Bart. M. P. letter to Lord So- 
merville, on the smut in wheat, blights, and 
the manner in which plants are nourished, 


kingdom, - — - 479 
—_— letter. from, with 


abstract of baptisms and burials in four | 


parishes of 50 counties in England, 479 


Campbell, Mr. letter from, dated Fort Marl- 


borough, with an account of various seeds 


sent by him for the Board of Agriculture, 


1 Sos YZ 

Car, improved Irish, Plate XXII. 417 

Cart, two wheeled, invented by Lord Somer- 
_ and described by A. Cumming, Esq. 


953 
— Lord ger s drag cart de- 


scribed, and method of adjusting the centre 
of gravity, _ = — 415 


Clay and marle, letter thereon, addressed to the 


Board by Mr. Josiah Rod well of Livermere, 
near Bury, Suffolk, „ 6: AGE 


of Spanish wool. 


this subject, under letter J. 

—, mixture, pattern thereof, from Snanich 
Me and Spanish rams, given by his Ma- 
jesty to Thos. Johnes, Esq. account of, 463 
—, ladies, of British wool, shewn to her 
Majesty = N 462 


Crops, principal ones on Sir Charles Middle- | 


ton's farm, _ OR 4 129 


Curl in potatoes, cause e and prevention of. See 
Potatoes, letter P. 


Cylindrical wheels, experiments made in their 
favour, by Mr, Cumming, . 


428 


| Dicket, Mr. Martin, j jun. invents anew hand- 


„ D ; ed, 

Dann, Mr. William, of Gillingham in Kent, 

favours the Board with a communication of 
a ledger account of his farm for 1797, F 

page 443 

Davis, Mr. experiments respecting smut in 

wheat, and new method of cleansing smutty : 

. wheat. See Hheat, letter W. 


Dibbling, Mr. Rodwell's opinion of i it in Suf: 
ville, calculations on the heli of this 


„ - 454 


| Dillon, John Talbot, "ag M. R. I. A. Under 


Secretary to the Board of Agriculture, letter 
to Lord Somerville, ascertaining the weight 
of the flecce in rams of the Merino breed in 


pain, - - — 426 


„ form of, for inclosing land, 27 


Drainage, sketch of the drainage and improve- 
ment of a marsh near Marazion, in Corn- 


wall, by Mr. Richard AT, of Marazion, 


115 


hoe. See Hand- hae, letter H. 


Dung carried from stables and * freah, 


found more beneficial than stacking, by J. 
e Esq. of Mane, e ops 


i 5 fa Ya: near the Sea, on the Earl of Ash- 
Cloth, good, may be made without any mixture | 
| See Letter from Thomas | 


\ Fohnes, Esqg. M. P. to Lord Somerville, on * letter on this subject, describing his im- 


burnham's estate at Pembrey, in the county 
of Carmarthen, Mr. Anthony Tatlow's 


provements for securing, by. hedge furzes, 
an embankment against the se, 1 


| Embankment, observations on, explaining their 


nature and construction for reclaiming lands 
from the sea, rivers, 58 &c. by Robert 
Beatson of Kirk, Esq. — 23T 
Sect. I. Kab in general, © + 
Sect, II. against the sea, 
Sect. III. — — - against TR 243 
Sect. IV. ————— against lakes, 247 


| Equicetum palustris, effects of, upon drains, 


INDEX. 


described in a letter from the Rt. Hon. Sir 
Jos. Banks, Bart. K. B. P. R. S. page 349 


Ber, county of, system of farming economi- 
cal and * purges in no eee more 


than Essex, - La 


Experiments on e, carriages exhibited 


before the Board by Alex. Cumming, Esq. 


F. R. 8. Ed. 4 YE * „ 393 
bh - Divcription of apparatus, 394 
- Cylindrical wheels, C 
_ Axles, Es „ 833 
Conical wen,, 4:1. 
Scale of acceleration, zz. 


Fore and hind e e of equal size, 


| Friction bans, ! = 3098 
With conical Wheels, | N — 


Table of, 407 
Eur from the United States of Aurel dur- 
ing five years, by William Strickland, "Exq. 


5 Farmer, rens of a, Cris Mid Lothian, 


letter P. 

Farming Societies, Lord Sornerville' 8 eder 
letter respecting them. See letter L. 
- » System of, on both banks of the 


| Tweed, in wee Weir, and Yorkshire, 


5 419 
Brees let of the greater part eee ft in use in 
© Great Britain, Mages 


- compound, described, — 79 
2 Fleece morf, described by Mr. Pitt of Pende- 
| © gs in bis letter to "Lord Somerville, See 


15 1 0 N Fr 9 
6 W 1 . 7 + * by 7 
- * 
* 31 4 * 4 4 
3 1 e # 
* od 


Gain, in Nr. Dann' sfarm i in (Ka. | in the last | 
9 8 bi from, what causes . arise, 


449 
5 Gull) dike, its use. rue v. ig * 88 


vol. 11. . £4 


upon the curl in e n See Potatoes, 


| 


"I |. 


| Headrick, Mr. James, mode of bringing land 


 - vantage of the cylindrical wheel, 


497 
| Gates, description of the principal kinds of, in 


use in Great Britain, page 00 


Gold Medal, premium of, from the Board, 


voted to Mr. er for his communica- 


\ tion, 12 M 45 5 
Gooxeberry lately 00 4 into Scotland by 


the name of W e ik well Fe for 
a a fence, = 67 


Hand. hoe, new invented one, by Mr. Mark 


|  Ducket, jun. of Esher in Surrey, does more 
1 5 r and at a less expence, than the com- 


mon rel w — 424 
— ————, trials 8 there- 
ich by William Napton, servant to Lord 
5 lomervitle, wpon.every soil on Mr. Ducket's 
farm at Eser, 14183563 


into a state fit for nn * wa 
letter L. ; 


Hedger defective method of 3 20 ma- 


want. - — 14 
better method * the same, 16 


——, pruning and deer mange a, 47 


, filling up gaps in, 83 

Heap e diseases of, - 55 

_—_—— „ list of, „ | 57 
— at ditch, or l and wall, - 

— with ay of Annes „ 11. 

— — —, | advantages thereof 


on en estate of the Earl of Wemyss, 99 


I Hemp, might not Great Britain be supplied : 


therewith. from the United States of Ame- 


+ Bea? Lok INE #4 observations nn. 


I! Eu, Mr. 1 1 near Sy, | 


convinced, after seeing Mr. Cumming's 
experiments before the Board, of * ad- 


- 392 


i, 20 8 


93 


498 


Ni % Mho eee, 

Improvement in Brittsh wool, Lord Somerville's 

valuable essay thereon, and the happy con- 
3 arising therefrom pointed out, 


page 467 


Inclosing lands, Dr. Price's opinion examined, 
who stated that inclosing diminished popu- 
lation, =... „ 

— 5 conclusion of observations 
thereon, by Robert Somerville, Esq. 111 

Incloting, various methods of, by Robert So- 

merville, Es g. 3 1 


3 


Inclosures, description of plates relative there- 


. 
Invention, chief merit of, and of ingenuity, re- 


to, a * = n 


 specting genre, | in what consists. «es 
416 


Jobion, Mr. William, experiments on various 


modes of raising turnips, - — 168 
Fobnes, Thos. Esq. M. P. his letter to Lord 


Somerville, stating that good cloth may be 


made without any mixture of Spaniah. wool, 


FJojes and Cs. letter respecting kerseymeres, 
addressed to Lord Somerville. See Kericy- 
meres, letter K. 


Irrigation, or watering lands, by Mr. Joseph | 


| Fenna, of Baddly near tO... 334 
Method of floating the field, 23s | 
— the is. 336 


Trew an letter from J. Wilkes, Esq. of 
| Measham, with detail of experiments, she w- 


ing their utility, eee e e 
— ——, further described, in angther ; 
letter from the same gentleman, | 475 
— roads, leading principles of, 477 


| Kerseymeres, letter from Messrs. Joyce * Co. 


dated Dunkirk near Bath, Nov. 28th, 1799, 
addressed to Lord Somerville, respecting pat- 
terns of kerseymeres sent to his Lordship, 466 


INDEX. | 
Knight, Thomas, Esq. of Elton near Ludlow, 


his account of Herefordshire * of sheep, 
ne, e, and . A page 172 
„letter 19 0 the same 
plea on the nine of animals,” 189 


Lands, waste, various modes of bringing them 
into a state fit for cultivation, and improving 
their natural productions, by James Head - 
rick — - - 250 

Sect. I. Impediments thereto, ib. 

2 II. Oni MENOS natural grasses, 

Fat 277 

5 wes. III. of mosses, — 283 

Ledger account of Mr. Dann's n. at e 
ham in Kent. See letter D. 


— 


— 


— 


| Leicester Mool, prices dat sent to Lord 


4634 


| Locking the a of a heavy loaded inge 


Somerville by Mr. Pitt of Pendeford, 465 


| Letter, circular, addressed by the President, 
Lord Somerville, to many noblemen and 


gentlemen in different parts of the kingdom, 
on biin n farming societies, 


456 


going ann hill, damage done thereby, 381 
— bi nnn thereof, 
| | FT 0 * 


Majesty, his Majesty, our most t gracious sove- 


reign, appeared on his birthday in a coat 
manufactured of wool the growth of his na. 
tive ,, e, 
Marsh, improvement of one, near Marazion 
in Cornwall, by Mr. Richard Moyle, 115 
Medals, gold and silver, given as premiums by 


the Board of Agriculture, specification of 


. to * they are affixed, 
iv, V, el eg. | 


Middleton, Sir 8 Bart. answers with 


which he favoured the Board, relative to the 
farm at Testen 119 


INDEX, 


Monopoly, attempts thereat in foreign wool 
frustrated by Lord Somerville, President of 
the Board, = Page 467 
Moss, on the origin of, - 28383 
Mulberry trees at Dalkeith in Scotland, upon 
the leaves of which Silk worms are regularly 
fed, - 


Murray, Sir John, experiments on rice brought 


* _ a 


by him from India, communicated by the | 


3] — Right Hon. Sir An WD. P.R.S. 


 Naptoy, William, his trials whth Mr. Mark 
Ducket's new invented hand-hoe, on every 


Soil in Mr. Ducket's t at — 
Haud. ba, letter H. 


eee ee een . 
Objections to the prosperity of the landed inte- 
rest in the United States of North America, 


real estates among males and females, 
Oil-cakes, importation thereof wee by 36th 
Geo. III. - 1564 
Ontario, Lake, „deen er- un in Eng- 
land purchased, in 1790, on Lake Ontario, 


one million of acres at 15. 10d. per acre, 133 
 Opponition to the Inclosure Bill, reasons for, 2 


527 | 


GY willow _— Pl. II. fig. 25s 


| Pailinge ortimber fence, general decripion 
a 4 15 
A 7 — cloth; N aiferent ones 


sent to the Board of e by Thos. 
Johnes, Esq. M. P. „ £44 — 


4 | 
| Puckle Steep, to prevent * and smut i | 
wheat, viz. 3 

Salt, | . "> 227 
— Urine," ts eee e ER 


— inn, vnn Dr. S. 218 


- 22 


"Ws 1: 
ö 


66 


W 


|. tion of the cuil in; by a farmer, F7 


Pitt, Mr. William, of Pendeford, his letter 
to Lord 6 with six samples of 
wool, = - - page 463 
No. 1. Spanish wool, from Mr. Blew, 
 clothier, Stourbridge. 
2. Morf wool, from Mr. Harris, 
Penn, near Wolverhampton. 
3, and 4. Morf wool, from his own 
stock. Mr. Edwards, Farm- 
cott, near Bridgenorth, 
5. Ewes' wool, from Mr. Grosve- 
nor, Farmcott. 
6. Ram's wool, from ditto: : 


Plants enjted to soil and climate, when Au- 
I Ploughs, Lord Somerville's an and 


tended for inclosures, - 35 


ee and wheel ploughs described, 418 
, use thereof, how profitable to the 
counties of Leicester and Stafford, 419 


, two-furrow, ploughed 17 acres, sta- 
since the revolution, by the equal division of 


157 
, letters in e of, from 


tute eg which his Majeny was pleased 
— by re 3 x7) "_ 


1 Keegy amin- > Johnson, of Evexham, 


422 
Mr. 0. Score of Buckland Abbey, Devon, 
. 


l. Thomas Wenphaling, of Radhall, 
Herefordshire, M7” IIS - ih, 


Mr. Macdougal, of London, ib. 


| e and country prices n 


424 


— no difference between the aka of 


four horses, in Lord Somerville's double- 
 furrow plough, found by Mr. Shirley of 
nn and his own * furrow, 
422 
"The first cl of the Rev. G. Tre-- 
velyan, of Taunton, and of J. Ficher, 
Es. say the same. Note, +» is. 
Fuse, observations on the cabses and * 5 


325 


382 


Preminins, three only, proposed by the Mi- 
nutes of the Board, to cover the leading ob- 
1 of farming improvement, 
One for the best cow calf, Sage 458 

One for the best ten 'ewes, „ 

One for the best two days“ work in 
ploughing, - — th, 

Price, Dr. examination of his opinion, how 
far the population of Great Britain has been 
diminished by inclosin g, 103 


e 
Her Majesty the Queen, on seeing the ladies“ 


blue cloths made of British wool, was not 


only. graciously pleased to express her royal 
approbation, but further to give a large or- 
der for n, 1 — | 
Riz ee on, communicated by the 


Right Hon. Sir Jousgh Banks, Bart. K. B, | 
197 


P. R. 8. ; 12 
Roads, effects of 7 carriages on, as stated 


ter W. 
—, destructive ct on, from cylindrical 
while, „5 — 399 
——-, ballast on, near the metropolis, on an 
n. for seven var „ — 373 
a 8 5 

Salt, experiments with, by Joseph Ronny 342- | 
On fallow, x 5 ib. 

On mowing, — 344 

On weeds and brambles, it . 
On cut stra w. — 346 
In manure, e ib, 
For sheep: - 347 


— , regretted by Lord Somerville that it is 
not a component part of the food of stock, 
more particularly of sheep, - = 471 
 —— water, used by the Earl of Wemyss for 
lacking lime, and bringing it to the consis- 


462 | 
| Somerville, Rt. Hon. Lord, President of the 


| Smut balls, origin * e eee e. 
Cocielies, farming, many already formed on the 


| Strickland, Willias, Za. of . bag 


INDEX, 
| 


tence of mortar after it was mixed with 
sand, the work done therewith harder and 
more solid than with fresh water, page 71 


Sheep, e on ng of, by "en EK. 
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